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Ih'UA   A.\D  UTEEL  AND   ITU   READKHlS. 

Curious,  but  quite  uuderstandable,  misapprehensions 
exist  concerning  tlie  functions  and  meaning  of  a  tech- 
nical journal.  To  many,  perhaps  to  the  majority,  a 
technical  publication  signifies  merely  that  some  mis- 
guided person  believes  there  is  money  to  be  made  in 
launching  such  an  enterprise.  It  may  be  mentioned, 
also,  tliat  not  a  few  pi'ofessional  men,  men  who  really 
should  know  better,  have  a  vague  idea  that  the  technical 
pei-iodical  is  more  or  less  parasitical.  It  were  well  to 
clear  awaj'  at  once  these  wrongheaded  ideas. 

The  properly  conducted  technical  periodical  is  an 
organic  part  of  the  professional  body  politie.  It  is  not, 
and  never  has  been,  a  very  inviting  venture  from  the 
investor's  point  of  view.  Indeed,  it  cannot  become  even 
self-supporting  without  the  active  assistance  and  con- 
tinued moral  support  of  its  constituents. 

What,  it  may  be  asked,  constitutes  the  value  of  the 
tccliiiical  periodical?     This  question  is  easily  answered. 

In  tlic  first  place  it  is  (always  postulating  the  su])- 
;)oi;t  of  its  constituents)  the  clearing-house  of  current 
teciinical  thought.  It  is  the  forum  wlierein  are  debaed 
and  resolved  the  urgent  problems  of  today,  and  whe:  e- 
in,  also,  is  foreshadowed  tomorrow's  progress.  It  is 
tlic  guardian  alike  of  professional  liberties  and  of  pro- 
fessional ethics.  The  advance  of  industi-.y  and  techno- 
logy without  such  a  medium  is  unthinkable. 

It  is  obviously  impossible  for  one  man,  or  for  any 
small  group  of  men,  to  sit  in  editorial  chairs  and  the:  e 
distil  and  distribute  wisdom  drawn  from  their  own  in- 
tellectual reservoirs.  But,  apparently,  this  fact  is  only 
dimly  apprehended  by  the  bus.y  member  of  the  profes- 
sion. No  one,  alas,  is  more  painfully  aware  of  these 
facts  than  is  the  poor  and  plural  editor.  Indeed,  it  is 
not  the  editorial  conscience  that  needs  awakening. 

To  be  explicit,  Iron  and  Steel  calls  upon  its  readers, 
both  those  of  the  laity  and  those  of  the  i)rofession,  to 
send  ideas,  topics  for  discussion,  records  of  events,  and 
any  and  all  matter  that  may  stimulate  thought  and 
inspire  debate. 

To  achieve  this  high  aim,  tlie  intellectual  energy,  pro- 
fessional experience,  ambitious  and  even  prejudices  of 
editors  and  I'eaders  should  be  syndicated. 

Let  us  devoutly  pray  for  this  desired  consummation. 


OUR  IRON  ORES  AGAIN. 
In  a  paper  presented  at  a  meeting  of  the  Toronto 
branch  of  the  Canadian  Institute  of  Mining  and  Metal- 
hirgy,  Mr.  E.  H.  Flaherty,  one  of  the  best  authorities 
on  iron  ore  deposits  in  this  country,  commented  on  the 
fact  that  it  has  long  been  the  habit  of  Canadians  to 


view  our  iron  ores  with  scant  appreciation  and  to  ex- 
ert an  equally  scant  effort  upon  their  investigation 
and  development.  The  lack  of  investigation  is  indicat- 
ed by  the  fact  that  there  has  been  less  than  50,000'  feet 
of  diamond  drilling  done  on  Ontario  deposits,  while 
over  eleven  million  feet  of  drilling  has  been  done  in 
the  adjoining  State  of  Minnesota. 

We  have  many  iron  ranges  in  Ontario  and  some  ex- 
ploratory work  has  been  done  on  tliem  without  dis- 
closing large  bodies  of  ore  of  the  same  grade  as  tliat 
which  is  imported  from  the  United  States,  free  of  duty 
and  at  cheap  Avater  rates.  Mr.  Flaherty  is  of  the  opinion, 
however,  that  some  of  the  deposits  already  discovered 
could  be  worked  profitably  in  the  face  of  this  com 
petition.  There  are  apparently  many  who  have  accept- 
ed the  view  that  we  know  enough  about  our  iron  ore 
deposits  to  conclude  that  they  cannol  l)e  counted  upon 
to  supply  our  iron.  So  long  as  this  Aicw  is  generally 
held  there  will  lie  little  investigation  of  the  facts  and 
we  will  liave  continued  repetition  of  pessimistic  views 
from  men  who  have  slight  knowledge  of  the  facts.  The 
statements  made  by  Mr.  Flaherty  should  help  to  bi'ing 
about  more  activity  in  exploration  of  iron  ore  deposits. 

It  is  well  known  that  the  search  for  iron  ore  in  On- 
tario has  resulted  in  discovery  of  very  large  quantities 
of  material  that  has  an  average  iron  content  some- 
what lielow  merchantable  grade.  It  is  also  well  known 
that  some  attempts  have  been  made  to  establish  an 
iron  mining  industry  and  that  these  attempts  have 
not  been  successful.  It  is,  however,  unsafe  to  con- 
clude that  none  of  our  known  iron  ore  deposits  can  be 
profitably  worked  or  that  we  have  found  our  best  ones. 
We  need  more  exploration  and  more  effort  in  devising 
methods  suitable  to  our  conditions. 

Those  who  are  satisfied  that  our  iron  deposits  can- 
not be  profitably  used  will  never  determine  whether 
or  not  this  is  a  fact.  The  pioneers  in  this  as  in  other 
industries  ■will  be  found  among  those  who  attack  the 
problem  and  keep  at  it  irntil  it  is  no  longer  a  prob- 
lem. Exploration  of  known  deposits,  search  for  other 
deposits,  investigation  and  improvement  of  processes 
for  treating  the  ores,  may  result  in  the  estalilishment 
of  an  iron  mining  industry  here.  The  o]5timistic  views 
of  Mr.  Flaherty  are  refreshing  and,  in  view  of  his 
knowledge  of  the  subject,  should  have  a  good  influence 
on  the  unduly  pessimistic. 


MINERS  AND  MINISTERS. 

Surely  it  is  misguided  leadership  that  has  put  into 
the  mouths  of  honest  Canadian  miners  the  vituperative 
piffle  of  the  following  resolution.     Unless  the  Harbour 
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Local  of  the  rnited  Mine  Workers  at  Glace  Bay  belies 
itself  in  this  outburst,  the  onee-eanny  Scots  of  Cape 
Breton  have  entertained  an  emissary,  either  on  foot 
or  by  post,  from  Moscow. 

•'Whereas  Bolshevisim  is  the  effect  only  of  oppres- 
sion and  tyranny  on  tlie  part  of  those  in  control,  as 
Bolshevism  finds  mi  soil  to  grow  in  a  community  of 
working  peoiiie  whd  have  employment  at  an  edeqnate 
wage ;  and 

"Whereas  the  British  Empire  Steel  corporation  and 
its  servants,  the  Hon.  W.  L.  Mackenzie  King,  Hon. 
James  Murdock,  iMinister  of  Lalior,  and  U.  E.  Gillen. 
are  appressing  the  mining  popidation  beyond  the  en- 
durance of  men  to  bear; 

"The  Harbor  Local,  4523,  liereby  declares  that  if 
Bolshevism  spreads  and  gets  a  firm  liold  in  the  mining 
regions  of  Nova  Scotia,  the  blame  can  be  directly  placed 
upon  Hon.  W.  L.  Mackenzie  King,  Premier  of  Canada, 
and  upon  the  Minister  of  Labor,  Hon.  James  Mur- 
dock, because  of  their  hostility  to  the  welfare  of  the 
people  of  Canada  in  their  servile  obedience  to  frenzied 
financiers  of  the  British  Empire  Steel  Corporation." 

The  case  of  these  coal  miners,  as  with  others  of  our 
industrial  workers,  seems  to  be  that  they  are  suffering 
from  a  bad  attack  of  that  common  malady,  poor  leader- 
shi]).  It  cannot  be  that  intelligent  men  really  believe 
what  is  stated  in  the  resolution;  the  leaders  who  pro- 
posed it  must  either  believe  that  this  crude  means  is 
justified  by  an  unselfish  end  (wherein  they  prove  them- 
selves ignorant),  or  else  they  are  pursuing  selfish  ends 
(wherein  they  prove  themselves  rogues.) 


IRO^    ANV    NATIOXAL    MORTGAGES. 

The  monthly  statement  from  Ottawa  of  national  re- 
venue and  expenditure  shows  a  total  debt  on  January 
:51st  of  2,372  millions,  which  is  an  increase  of  51/2  mil- 
lions during  the  month,  and  of  70  millions  during  the 
I)ast  year.  This  is  a  debt  of  $2(iO.O()  per  capita  of  our 
population,  carrying  an  annual  interest  charge  of  $13. 
For  the  householder,  tiiis  means  an  annual  payment  of 
$50.00,  on  $1,000.00  borrowed  by  Ottawa.  It  represents 
a  mortgage  of  that  dimension  mi  his  share  of  the  na- 
tional assets,  and  is  distinct  from  tiie  mortgages  he  has 
given,  and  on  whicli  he  pays  interest,  to  holders  of  pro- 
vincial and  municipal  bonds,  to  say  nothing  of  such  per- 
sonal matters  as  houses  and  automobiles.  Now,  thi.s 
may  seem  rather  a  burden  for  the  average  citizen ;  yet 
he  is  quite  able  to  bear  it  at  its  present  dimensions. 

The  disturbing  feature  is  the  annual  and  montliiy 
increase  in  the  mortgages  given  at  Ottawa  in  our 
names.  Our  indebtedness  is  increasing  more  rapidly 
than  our  population.  The  vague  and  vain  hopes  of  tlie 
taxpaj'er  for  a  reduction  of  his  burden  seem  to  coincide 
with  the  periodical  and  perfidious  proclamations  fi-om 
Ottawa  that  we  have  at  last  got  a  suri)lus  of  revenue. 

•  Where  does  all  "this  apply  to  our  iron  and  steel  iii- 
dustrv?     We  can  draw  more  than  one  conclusion.     In 


the  first  place,  it  is  to  a  considerable  extent  our  import- 
ations of  iron  ore,  coal  and  steel  products  that  conduce 
to  the  increase  of  the  mortgages  we  are  signing  an- 
nually ;  and  this  is  apart  from  any  adver.se  rate  of  ex- 
change. The  sums  we  are  spending  on  research  with  a 
view  to  using  our  own  ores  and  fuels,  and  making  our 
own  steel,  in  place  of  importing  them,  are  absolutely 
piffling  compared  with  the  price  we  are  paying,  month 
by  month  and  year  by  year,  for  the  doubtful  privilege 
of  importing.  It  is  easier  to  sign  a  mortgage  than  to 
conduct  a  research ;  but  this  must  not  blind  us  to  the 
folly  of  piling  up  debts  that  may  be  avoided.  The  plain 
fact  is  that  up  to  the  present  we  have  been  ' '  penny  wise 
and  pound  foolish"  as  regards  research.  It  behoves  us 
to  alter  our  point  of  view  and  our  liabi's  before  we 
become  bankrupt. 

A  second  point,  and  it  is  rather  a  sore  point,  touches 
our  National  railways.  The  annual  deficit  on  these  is 
roughly  equal  to  our  annual  increase  in  indebtedness; 
but  we  must  not  rashly  conclude  from  this  coincidence 
that  the  railways  are  the  only  cause  of  indebtedness.  We 
want  to  make  our  National  railways  jiay.  Settlement 
of  the  vacant  spaces  will  provide  for  this  eventually, 
but  that  will  take  a  long,  long  time.  We  iiave  another 
resource  that  can  be  made  to  produce  revenues  much 
more  rapidly. 

We  state  often,  nnn-e  in  faith  than  with  definite 
knowledge,  that  there  is  enough  mineral  land  traversed 
by  the  National  railways  to  provide  .sufficient  freight  to 
make  them  solvent,  if  we  develop  it.  This  is  a  fact  that 
we  will  try  to  demonstrate  more  fully  in  future  issues 
of  Iron  and  Steel.  In  the  meantime  it  ma.v  be  stated, 
without  proof,  that  the  major  part  of  our  known  iron 
I'anges  are  served  by  the  National  vsystems.  If  we  can 
make  use  of  these  iron  ranges,  we  will  have  solved,  in 
large  part,  our  railway  problem.  This  brings  us  back 
directly  to  the  question  of  research.  What  fraction  of 
the  annual  railway  deficit  of  sixty-odd  millions  are  we 
spending  to  trj-  to  prevent  or  reduce  its  yearly  recur- 
rence? What  fraction  of  that  huge  sum  would  it  take 
to  provide  a  solution  of  our  difficulty?  The  first  ques- 
tion we  might  answer  definitely,  and  the  sum  would 
seem  absurdly  small.  The  second  question  cannot  be 
answered  directly,  but  the  -sum  will  be  an  insignificant 
I)art  of  sixty  millions  annually. 

Research,  and  more  research,  backed  bv  a  sympathetic 
and  discerning  public,  is  tjie  answer  to  the  dhallenge 
of  our  increasing  national  debt. 


DIRECT    STEEL    AND    PEAT    FVEL. 

In  many  issues.  Iron  and  Steel  has  di.scussed  the  direct 
process  for  making  steel.  As  it  is  of  such  great  poten- 
ial  value  to  Canada,  as  a  possible  means  of  establishing 
an  indigenous  steel  industry,  it  warrants  our  close  and 
constant  attention.  Mr.  Bourcoud's  pajier,  printed  in 
part  in  this  issue,  is  unique  in  that  it  presents  plainly 
and  clearly  the  elements  of  the  problem — a  necessary, 
but  of -neglected  preliminary  for  all  but  the     few  that 
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have  studied  the  problem  at  first  hand.  This  much  is 
commou  ground  to  all  researchers  at  work  on  the  problem  ; 
and  those  others  who  wish  to  consider  the  problem  in- 
telligently should  take  pains  to  assimulate  the  informa- 
tion on  the  general  principles  involved,  which  Mr.  Bou:  - 
eoud  reduces  to  such  simple  terms. 

After  analysing  the  reactions  of  tlie  blast-furnace  and 
resolving  them  into  their  three  stages,  Mr.  Bourcoud 
discusses  the  possibility  of  performing  these  operations 
more  effectively  by  other  means.  The  pre-heating  of 
the  charge  is  effected  in  the  blast-furnace  in  a  reducing 
atmosphere;  this  could  be  bettered  if  oxidising  gases 
were  u.sed,  particularly  to  avoid  the  reduction  of  noxious 
elements.  The  reducing  zone  of  the  blast-furnace  has 
never  yet  been  seriously  cliallenged  for  its  efficiency ; 
yet  it  is  quite  possible  that  a  reduction  by  means  of  pro- 
per gases,  independent  of  solid  fuel,  would  give  better 
results.  Tlie  difficulties  encountered  by  the  reducing 
gase.s  in  attacking  a  lump  of  ore  are  clearly  visualized : 
if  the  lumps  could  be  made  smaller  than  is  at  present 
possible,  these  difficulties  would  be  correspondingly 
essened. 

The  meltnig  operation  at  and  above  the  blast-furnace 
hearth  is  open  to  criticism,  as  it  is  here  that  the  excess 
carbon  of  pig-iron,  as  well  as  the  other  impurities  re- 
duced by  means  of  an  over-abundant  coke,  ai-e  acquired. 
An  air-tight  electric  melting-furnace,  with  no  excess 
carbon  present,  provides  the  ideal  ajijiaratus  for  the 
operation. 

Of  especial  interest  to  metallurgists  in  coal-less  Cen- 
tral Canada  is  Mr.  Bourcoud 's  proposal  that  peat, 
among  other  low-grade  fuels,  should  be  u.sed  in  powder- 
ed form  to  make  reducing  gases  in  specially-constructed 
gas-producers.  In  such  a  ease,  the  twenty-five  per  cent, 
or  so  of  water  contained  in  air-dried  peat  might  prove 
an  asset  instead  of  a  detriment,  as  s-team  is  now  com- 
monly used  in  gas  producers  to  increase  the  calorific 
value  (and  possibly  the  value  as  reducing  agent)  of  the 
re.sulting  mixture  of  gases.  Some  success  has  already 
attended  attempts  to  use  pulverised  peat  as  fuel,  part- 
icularly in  Sweden ;  and  thi.s  doubtless  foreshadows  fui-- 
ther  attempts,  and  more  success.  At  any  rate,  the  use 
of  fuels  at  present  useless  for  the  production  of  iron 
and  steel  —  non-coking,  sulphur-laden  and  bony  coal, 
and  lignite — will  augment  very  considerably  the  fuel 
already  available  for  the  purpose.  Periodically,  atten- 
tion is  drawn  by  the  cautions  or  the  conservative,  to 
the  comparative  slimness  of  our  resources  of  metallur- 
gical coal,  both  in  the  East  and  in  the  West,  and  its 
high  cost  of  production.  If  the  non-coking  coals  of 
Nova  Scotia,  Alberta  and  British  Columbia  and  the  lig- 
nites of  the  prairies  were  added,  the  amount  of  fuel 
available  might  be  sufficient  inducement  to  risk  the  use 
of  our  own  iron  ores. 

Thus  Mr.  Bourcoud  demonstrates-  piece-meal  the 
means  of  improving  upon  the  present  method  of  making 
steel.    He  frankly  admits  that  this  demonstration  is  not 


sufficient,    and    that    patient,    long-continued    research 
and  trial  must  precede  a  solution  of  the  problem. 

May  the  gods  supply  in  fuU  measure  tiie  hope  that 
inspires  researchers,  lest  the  rest  of  us,  following  the 
trail  blazed  (and  too  often  cleared  and  levelled)  by 
these  pioneers,  become  rooted  in  our  tracks,  and  finally 
buried  there,  to  provide  fossilized  remains  for  the  dis- 
covery and  amusement  of  some  fu'ure  generation  more 
disceining  than  our  own. 


APPRENTICE  TRAINING. 

Canada  is  young.  Youth  has  its  indiscretions,  among 
them  the  supposed  privilege  of  being  ".sloppy".  Dur- 
ing the  w^ar-time,  when  Canadians  were  so  thoroughly 
intermingled  with  Britishers  in  the  old  land  and  at 
the  front,  and  close  acquaintanceships  became  inevit- 
able, "sloppy  Canadian"  'became  a  frequently-used 
term.  We  deserve  it.  We  work  quickly,  whereby  a 
good  deal  of  our  effectiveness;  but  it  is  undeniable  that 
we  have  careless  hal)its  that  prohilnt  fine  or  thorough 
workmanship. 

It  is  well-known  that  the  finest  automobiles  used  in 
this  country  come  from  the  other  side  of  the  Atlantic. 
It  is  likewise  becoming  apparent,  by  the  shipment  of 
"Fords"  and  other  machine-made  cars  in  the  oppo.site 
direction,  that  on  this  side  of  the  water  we  excel  in 
so-called  "mass-production".  Evidentlv  there  is  room 
for  a  trans-Atlantic  exchange  of  ideas. ' 

We  shall  deal  here  with  our  deficiency:  it  is  not  be- 
coming to  boast. 

Mr.  Tickers'  plea,  reproduced  in  this  issue,  for  a 
thorough  indiLstrial  training  of  workers  in  the  Old 
Country  applies  with  added  weight  to  Canadians.  We, 
who  have  got  along  fairly  well  witlh  the  organization 
of  our  social  structure  in  this  new  land,  have  barely 
begun  to  think  of  thorough  workmanship.  Our 
fathers,  or  grand-fathers,  had  tn  lie  men-of-all-work, 
with  the  axe  and  the. plow  as  their  chief  instruments 
in  persuading  Nature  to  yield  tliem  a  livelihood.  We, 
though  a  little  removed  from  the  necessities  of  pion- 
eering, still  retain  some  of  its  ideals  and  ideas,  some  of 
which  are  not  suitable  to  our  present  social  structure. 
Chief  among  the  inherited  ideas  that  can  serve  us  well 
no  longer,  is  that  of  the  Jack-of-all-trades.  We  no 
longer  have  to  build  each  his  own  house,  or  make  his 
our  furniture;  homespun  is  now  a  rarity;  even  the 
grist-mill  has  passed.  We  nuist  now  become  each  a 
master  in  some  one  trade.  For  the  majority  of  our 
liopulation,  this  simply  implies  thorough  workmanship. 

In  our  Januan-  issue  there  was  discussed  the  feasibil- 
ity and  the  advisability  of  organizing  an  association  of 
tlie  numerous  members  of  our  iron  and  steel  trad- 
for  nuitual  help  and  .self-advancement,  as  well  as  for 
the  national  good.  One  of  the  first  and  fundamental 
questions  to  be  considered  by  such  an  association  is  the 
training  of  workers  in  the  industry.  Our  present 
training  establishments  and  devices  t«nd  to  train  work- 
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ers  out  of  the  industry,  not  in  ilif  industry;  that  is, 
workei-s  are  trained  mainly  for  " white-eollar  jobs", 
and  are  thereby  lost  from  the  ranks  of  direct  producers. 
What  we  need  is  the  modern  representative  of  the  old 
apprentieesliip  system  whereby  the  youth  may  be 
trained  to  become  a  good  journeyman,  and  the  mature 
worker  assured,  by  his  skill,  of  a  good  position  and 
fair  remuneration.  Thus  thoi-ougli  workmanship  will 
come  in,  and  Bolshevism  will  go  out,  and  "Canadian 
workmanship"  will  become  a  word  of  praise  instead 
of  a  term  of  derision. 


EDITORIAL     NOTES. 

Ventilatioit  of  Mines. 

The  use  of  compressed  air  blowers  as  an  aid  to  ven- 
tilation in  mines  was  recently  made  the  subject  of  in- 
vestigation by  the  U.  S.  Bureau  of  Mines.  The  results 
of  study  indicate  that  the  blowers  are  far  less  efficient 
than  small  fans.  The  investigators  found  that  by  use 
of  small  unit  fans  and  galvanized  iron  pipe  a  supply 
of  fresh  air  to  mine  openings  is  obtainable  at  about  one- 
hundredth  the  cost  of  that  obtained  by  the  use  of  com- 
pressed air  blowers.  In  many  case.<»  the  more  costly  me- 
thod gives  practically  negligible  results  compared  with 
that  of  the  fan  method. 

The  use  of  blowers  is  sometimes  justified  as  a  temp- 
orary expedient;  but  publication  of  this  report  should 
make  installation  of  permanent  ventilation  systems  in 
mines  a  matter  that  will  receive  earlier  attention  than 
it  does  in  manv  eases. 


Mine  Telephones  and  Gas  E.iplosions. 

That  telephones  used  in  coal  mines  may  be  the  cause 
of  mine  explosions  is  shown  by  investigations  carried 
ovl':  by  the  TJ.  S.  Bureau  of  Mines  at  the  experiment 
station  at  Pittsburgh.  The  ringing  of  the  magneto 
makes  the  telephone  in  gaseous  atmosphere  a  source  of 
danger.  In  the  trials  numerous  ignitions  and  explo- 
sions were  obtained  in  a  gallery  in  which  there  was  a 
mixture  of  natural  gas  and  air. 

The  results  of  the  investiga'ion  should  lead  to  more 
care  in  the  use  of  telephones  in  coal  mines.  A  typo  of 
instrument  that  lessens  the  danger  should  be  used.  The 
ordinary  mine  telephone  is  not  explosion-proof. 


A  Gene-oHS  Geologist. 

In  a  recent  issue  of  "Science"  there  is  a  description 
of  the  gift  made  by  Dr.  I.  C.  Whi^e,  since  1897  State 
Geologist  of  West  Virginia  and  distinguished  for  his 
contributions  to  the  geology  of  coal  and  petroleum,  and 
Mrs.  White  to  the  University  of  West  Virginia  and  the 
City  of  Morgantown.  The  gift  consists  of  1,911  acres  of 
coal  land  in  Marion  county,  and  officers  of  the  Geolo- 
gical Survey  estimate  that  the  tonnage  of  the  acreage 
will  approximate  15,000,000  and  on  a  conservative  royal- 
ty basis  should  yield  at  least  $4,000,000  over  a  period 
of  years,  $2,000,000  to  the  city  and  $2,000,000  to  the 
university. 

By  the  deed  of  gift  the  university  funds  are  to  be 


used  to  equip  and  maintain  a  geological  department  at 
the  State  university.  The  city's  share  is  to  be  em- 
ployed for  the  purchase,  improvement  and  maintenance 
of  a  public  park,  and  for  securing,  equipping  and  main- 
taining a  public  hospital. 

Dr.  White,  the  generous  donor,  is  well  known  to  mo.st 
Canadian  geologists.  He  is  .sometimes  called  the  father 
of  the  anticlinal  hypothesis,  which  has  been  of  such 
great  service  in  the  development  of  petroleum  and  nat- 
ural gas  fields.  A  year  ago,  at  the  meeting  of  the  Geo- 
logical Society  of  America  in  Chicago,  he  was  the  re- 
tiring president.  Dr.  White's  career  illustrates  the  fact 
that  a  study  of  pure  science  sometiaies  leads  to  great 
economic  results. 

MANCHURIAN  STEEL  WORKS. 

Although   the   report   of  the   American    mining   en- 
gineers who   recently  inspected  the   Manchurian   coal 
and  iron  fields  has  not  been  made  public,  it  is  learned 
(by  the  Far  Eastern  Review)  that,  as  a  result  of  their 
investigation,    the    South    Manchurian    Railway    Com- 
])any  will  proceed  with  their  original  plan  of  erecting 
the  largest  steel  works  in  the  Orient.     The  scheme  as 
reported  contemplates  a   consolidation  of  the   Anshan 
Iron  Mines  and  Steel  Works   operated  by  the   South 
Manchuria  Railway  Company  with  the  Penchihu  Col- 
liery and  Steel  Works,  a  Chino-Japanese  enterprise  con- 
trolled  by   the   Okura   interests   of  Japan.     The   low- 
grade  iron  deposits  in  Manchuria,  which  have  resisted 
]n'ofitable    working    under    existing    methods,    are    ex- 
pected to  yield  profitable  returns  by  the  introduction 
of  a  new  American   process  plant.     When   the  party 
of  American  metallurgists  passed  through  Seattle  on 
their   way   out   to   examine   the   Manchurian    deposits, 
the   statement  was  made  by  an  official  of  the  South 
Manchurian  Railway,  that  if  their  report  was  favour- 
able, it  would  mean  the  expenditure  of  over  110,000, 
000  dols.  in  plant  and  machinery,  the  bulk  of  which 
should  be  shipped  through  the  port  of  Seattle.     The 
expenditure  of  .such  a  huge  sum  in  Maneliuria  to  place 
in  execution  the  plans  for  the  new  industry  will  have 
a    far-reaching    effect      on    engineering    ti'ade    in    the 
Orient,  as  it  is  expected  that   the  new   plant   will  be 
able  to  furnish  all  the  steel  products  required  for  the 
extensions   of  the   South   Manchuria   Railway   system, 
the  Chinese  Eastern  and  Siberian  railways,  as  well  as 
other    enterprises    in     China    proper.      The   proposed 
plant    will     surpass    the     present     -lapanese     Govern- 
ment steel  works  in  output  and  depi'ivc  Hanyang  of 
its   lead    in    China.     With    the   proposed    Kailin   steel 
W(u-ks  in  North  China  and  similar  projects  for  Kow- 
loon   and  Soiith  China,  the  contest    fgr  tlie  supply   of 
steel   to  Eastern  A.siatic  markets,   must,   in   tiiTie.  sim- 
mcr   do^Vn    to   one   between  British    and    -lapanese    in- 
terests.    What  effect   all  this  will   have   on  the   pros- 
pects of  other  nations  supplying  China  with  her  rail- 
way   material    requirements    can    be    best    left   to    the 
imagination.     .Japanese   enterprise   in   this   connection 
strengthens    the   view   that    unless)   foreign    manufact- 
urers are  assured  a  proportionate  share  of  the  orders 
for    materials    used    in    the    construction    of    Chinese 
railways  financed  by  the  consortorium,  it  may  be  ex- 
ceedingly   difficult  "for   the   latter    to   function    along 
the  lines  originally  designed  for  its  operation,  without 
creating  friction  "that  will  seriously  impair  its  use- 
fulness, 


1921:! 


IRON     AND     STEEL     OP     CANADA 


23 


Foundry  Iron 

\W   ROLAND   H.    BRIGGS. 


Cast  iron  in  the  form  of  pig  is  tlie  base  of  all  iron 
and  steel  productions,  including  wrought  iron,  malle- 
able and  grey  iron  eastiilgs.  Its  production  has  been 
the  subject  of  much  research  and  has  become  one  of 
the  most  important  of  industries,  and  varioiis  aspects 
of  the  problems  connected  with  it  are  constantly 
brought  before  the  iron  operators  by  one  or  other  of 
the  scientific  institutions  most  closely  connected  witli 
this  branch  of  human  activity.  On  the  seventeenth  of 
December  an  important  paper  was  read  in  England  be- 
fore the  Staffordshire  Iron  and  Steel  Institute  by  Mr. 
F.S.  Wilkinson,  in  which  the  development  of  the  blast 
furnace  and  its  effects  on  the  production  of  pig  iron, 
and  the  suitability  of  cast  iron  for  foundry  purposes, 
were  dealt  with. 

Blast  furnaces  have  been  at  work  in  the  ilidlauds  of 
England  for  many  centuries.  In  the  year  1619,  they 
were  built  of  masonry,  small  in  size,  used  coal  as  fuel, 
and  had  an  output  of  perhaps  seven  tons  per  week. 
Previously  charcoal  had  been  used.  A  great  step  was 
made  about  the  year  1709  when  coal  began  to  be  con- 
verted into  coke  for  smelting  purposes,  and  another 
most  important  landmark  was  M'hen  the  system  of 
heating  the  blast  was  introduced.  Other  signs  of  pro- 
gress have  been  the  methods  devised  for  utilising  the 
furnace  gases  and  slag,  tending  to  economical  produc- 
tions; increased  height  and  diameter  of  furnaces;  ef- 
fecient  cooling  arrangements ;  mechanical  handling  of 
raw  materials  and  furnace  products;  and  similar  in- 
ventions and  improvements  in  furnace  organisation. 

In  general  it  is  necessary  to  charge  a  blast  furnace 
for  each  ton  of  pig  iron  to  be  produced  Avith  two  tons 
of  ore,  half  a  ton  of  flux,  and  one  ton  of  fuel,  even  un- 
der ver.v  favourable  conditions,  so  that  with  a  two- 
thousand  ton  plant  the  raw  materials  to  be  charged  in- 
to the  furnace  will  amount  to  at  least  seven  thousand 
tons  per  week,  and  may  be  considerably  more. 

Electrically  driven,  mechanically  operated  charging 
apparatus  has  been  installed  in  Britain  in  many  cases, 
frequently  of  the  skip  or  bucket  type.  In  one  plant 
a  skip  is  used  with  a  capacity  of  105  cubic  feet,  with  a 
hoist  capable  of  taking  GYo  tons  weight,  the  complete 
cycle  of  operations,  including  loading,  travelling  to 
the  furnace  top,  discharging  and  travelling  back  to 
the  bins,  taking  only  100  seconds.  The  pig  iron  after 
production  is  handled  in  modern  plants  b.v  a  number 
of  machines,  including  cranes,  electro-magnets,  and 
pig  breaking  machines.  Pig  casting  machines,  with 
capacities  up  to  lOCO  tons  per  24  hours,  are  also  used. 

Eqiiipment  for  tihe  cleaning  and  scrubbing  of  blast 
furnace  gases  is  used  at  modern  plants  to  eliminate 
dust  from  the  gases.  B.v  the  efficient  use  of  the  vari- 
ous systems  which  have  been  evolved  for  tiiis  purpose, 
the  dust  content  of  the  gas  may  be  brought  as  low  as 
.003  gramme  per  cubic  metre,  the  efficiency  of  the  ga,s 
in  the  stoves  being  raised  as  much- as  from  20  per  cent 
to  30  per  cent,  as  a' result.  Potash  and  other  valuable 
b.ve-products  are  now  recovered  from  the  gas. 

While  great  progress  has  been  made  with  regard  to 
the  quantit.v  of  pig  iron  produced,  the  qualit.v,  in  the 
opinion  of  Mr.  Wilkinson,  has  deteriorated.  In  fur- 
naces worked  with  cold  blast  at  low  pressure,  the  re- 
duction of  the  iron  from  its  ore  was  carried  on  slowly, 
the  materials  charged  into  the  furnace  were  of  selected 
quality,  and  the  iron  produced  of  high  class.  The  slow- 
er the  rate  at  wliicli  the  furnaces  is  worked,  the  better 


is  the  product  obtained.  Small  furnaces  with  the  same 
blowing  period  as  the  larger  quick-running  furnaces 
make  a  product  that  appears  to  have  superior  proper- 
ties although  of  the  same  chemical  analysis  as  the  ra- 
pidly produced  iron. 

The  old  method  of  selecting  iron  for  foundry  use  by 
fracture  has  largelj-  been  replaced  by  the  .system  of 
scientific  analysis.  Carbon  nnist  be  considered  as  ex- 
isting in  the  iron  in  two  forms,  graphitic  and  combined. 
Molten  iron  contains  carbon  in  its  combined  condition, 
and  the  rate  of  cooling  and  percentages  of  other  ele- 
ments present  will  determine  whether  the  carbon  sep- 
arates out  as  a  graphite  or  remains  in  tlie  combiiu'd 
condition. 

Most  pig  iron  contains  from  3  per  cent  to  4  per  cent 
carbon,  and  the  lower  the  total  carbon,  tlu^  stronger 
the  easting  will  be,  providing  the  grajjhitic  and  the 
combined  are  in  tjie  pro]:)er  proportions.  Graphitic  car- 
bon causes  the  iron  to  liave  an  open  grain,  and  if  the 
crystal  is  large,  planes  of  weakneis  are  formed.  The 
smaller  the  crystals,  the  tougher  the  iron  will  be.  if  the 
silicon  content  is  also  right. 

The  combined  carbon  gives  to  the  iron  its  liardness, 
density,  strength  and  chilling  property.  It  closes  the 
grain,  but  is  an  element  that  will  give  the  founder 
much  trouble  if  in  excess. 

Silicon  has  a  great  influence  on  the  condition  of  the 
cast  iron  but  prom:)tes  soundness  and  fluidify,  aiul 
carbon,  tending  to  t^eparate  it  as  graphite.  It  weakens 
acts  as  a  softener  and  prevents  chill.  If  the  silicon 
content  is  more  than  4  per  cent,  the  power  of  the  iron 
to  absorb  carbon  dui'ing  reduction  in  the  blast  fur- 
naces is  lessened,  and  the  higher  the  percentage  of  si- 
licon, the  lower  the  total  carbon  will  be. 

Sulphur  has  an  ojiposite  effect  from  that  of  silicon. 
It  tends  to  prevent  the  separation  of  the  carbon  as  gra- 
phite, making  the  metal  harder  and  increasing  the 
shrinkage.  In  limited  amount  it  strengthens  cast  iron, 
and  its  bad  qualities  are  considerably  reduced  in  the 
presence  of  manganese..  Its  tendene.v  to  retain  the 
carbon  in  the  combined  condition  gives  it  a  chilling 
power,  and  the  percentage  in  strong  eastings  may  be 
as  high  as  0.12  per  cent,  without  seriously  affecting 
the  strength,  while  improving  the  wearing  qualities. 
It  is,  on  1;he  ather  hand,  in  the  case  of  machined  cast- 
ings, a  fruitful  cause  of  hai'd  metal  and  blowholes,  if 
in  too  high  a  percentage.  It  usually  increases  as  the 
silicon    content   decreases. 

Phosphorus  in  iron  is  of  great  importance;  it  pro- 
motes fluidity  and  helps  the  running  of  thin  castings, 
but  over  1.5  per  cent  nuikes  the  iron  very  hard  and 
brittle.  Praetieall.v  all  the  phosphorus  in  the  ore  froiti 
which  the  pig  ii-on  is  made  will  enter  the  iron.  The 
phosphorus  percentage  should  be  kept  very  low  in 
castings  designed  for  high  temperatures. 

Manganese  has  a  great  affinity  for  carbon,  and  its 
presence  tends  to  harden  the  iron,  and  increases  the 
shrinkage  and  chilling  pi-operties.  The  manganese  is 
present  in  two  forms,  manganese  sulphide  or  iron-man- 
ganese carbide.  The  former  is  Ie>s  harmful  than  the 
latter.  In  re-melting  the  iron  through  the  cupola,  there 
is  usuall.v  a  decrease  in  the  amount  of  silicon  and  man- 
ganese, due  to  oxidation,  and  an  increase  in  suljilnir, 
drawn  from  the  coke.  The  phosphorus  may  be  increa- 
sed, but  the' total  carbon  will  not  be  nuich  altered.. 
Pig  iron    that  will   give  a  hard    regular  chill'  when 
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cast  against  an  iron  mould  is  required  for  many  pur- 
poses, such  as  rolls,  car  wheels,  brake  blocks  and  stone 
crushers.  The  proper  control  of  the  silicon  and  carbon 
in  the  iron  seems  to  produce  the  best  results  with  re- 
gard to  regularity  of  depth  of  chill,  hardness  and 
wearing  properties.  Sulphur  and  manganese  both  tend 
to  tlie  production  of  a  deep  chill,  but  eastings  "v^th 
these  dements  in  excess  will  not  be  so  satisfactory  as 
those  in  which  the  chill  has  been  obtained  from  the  si- 
licon and  combined  carbon. 

A  good  chill  should  show  a  gradual  change  in  the 
appearance  from  white  to  grey,  with  intermediate 
mottled.  The  use  of  pig  iron  smelted  direct  from  iron- 
stone through  the  blast  furnace  will  give  better  results 
than  a  refined  iron  in  which  the  silicon  and  carbon 
have  been  artificially  affected  by  tlie  introduction  of 
steel  scrap  or  other  material.  The  temperature  at 
which  the  iron  is  cast  and  the  thickness  of  the  iron 
mould  must  be  taken  into  consideration.  If  the  iron 
is  poured  at  a  high  temperature  the  depth  of  chill  will 
be  greater  than  if  the  temperature  is  lower. 


IRON  AND  STEEL  TRADE  IN  GREAT  BRITAIN. 

The  following  statement,  exclusive  to  "Iron  and 
Steel"  from  H.^  M.  Trade  Commissioner  at  Toronto, 
gives  the  latest  official  summaiy  of  conditions  in 
Britain. 

Although  the  actual  amount  of  business  being  done 
in  the  iron  and  steel  trades  continues  on  a  small  scale 
enquiry  is  broadening,  ,and  the  opinion  is  fairly  gener- 
al that  the  New  Year  will  witness  improved  conditions. 

Prices  have  been  brought  down  to  a  level  which 
consumers  are  beginning  to  regard  as  being  very  near 
to  bed  rock  and  a  more  confident  feeling  is  gradu- 
ally asserting  itself. 

As  confidence  in  the  market  strengthens,  it  is  hoped 
that  consumers  will  depart  from  the  policy  they  have 
pursued  for  so  long  of  merely  covering  themselves 
lor  their  immediate  requirements,  a,s  producers  arp 
greatly  handicapped  in  their  operations  when  business 
is  confined  to  orders  for  small  quantities  of  material. 

No  great  improvement  in  the  Cleveland  pig  iron 
trade  is  observable  at  present,  but  the  outlook  is  a 
little  brighter  than  it  has  been  for  .■^ome  time.  The 
Cleveland  makers  have  experienced  very  severe  compe- 
tition from  the  Continent  during  the  past  few  months, 
with  a  view  to  meeting  wliich  they  liave  made  several 
reductions  in  prices,  the  most  recent  one  of  10s.  per 
ton  having  been  announced  early  in  December.  It 
is  hoped  that  this  latest  cut  will  stimulate  buying  and 
so  provide  some  encouragement  to  makers  to  increase 
their  output. 

The  position  of  steel  works  has  become  rather  better 
as  a  result  of  the  weakening  of  foreign  competition, 
but  the  amount  of  business  passing  is  still  small  and 
many  of  the  works  are  greatly  in  need  of  orders. 

The  railwaj's  companies  have  been  urged  for  some 
considerable  time  by  the  iron  and  steel  industry  to 
lower  their  transport  clmrges  in  order  to  assist  in 
bringing  down  production  costs  and  sellng  prices  of 
British  material,  and  it  is  satisfactory-  to  record  that 
it  has  now  been  announced  that  tlie  English  and  Welsh 
railway  transport  charges  on  coal,  coke,  patent  fuel, 
lime  and  certain  classes  of  iron  and  steel  material, 
are  to  be  reduced  from  the  100  per  cent,  increase 
over  pre-war  rates  which  has  operated  since  September, 
1920,  to  75  per  cent  increa-se,  the  new  rates  to  take 
effect  on  and  after  1st  January. 


This  decision  of  the  railway  companies  should  great- 
ly strengthen  the  confidence  of  buyers.  While  the 
question  was  pending  tlie  cautious  attitude  adopted 
by  consumers  was  perhaps  only  natural,  but  this 
further  .step  in  the  direction  wf  stabilised  conditions 
will  no  doubt  do  much  to  improve  matters. 

The  National  Federation  of  Iron  and  Steel  Manu- 
facturers provide  the  following  statement  regarding 
production  during  December: — 

The  production  of  pig  iron  in  December  amounted 
to  275,000  tons,  a  figure  slightly  in  excess  of  the  pro- 
duction in  November,  when  it  was  271,800  tons.  The 
furnaces  in  blast  at  the  end  of  December  numbered 
77  compared  with  85  at  the  end  of  November,  15 
furnaces  having  gone  out  of  blast  during  the  month 
and  seven  re-lit.  The  production  of  pig  iron  for  the 
year  amounted  to  2,611,400  tons  compared  with  8,007,- 
900  tons  in  1920.  This  figure  is  lower  than  in  any 
year  since  1850  when  the  production  of  pig  iron  amount- 
ed to  2,249,000  tons.  Of  tihe  production  of  pig  iron 
in  December  92,400  tons  were  hematite,  81,500  tons 
basic,  13,800  tons  were  forge,  and  78,600  tons  were 
foundry. 

The  production  of  steel  ingots  and  castings  in  De- 
cember amounted  to  381,000  tons,  or  62,000  less  than 
November.  The  total  production  of  steel  for  the  year 
amounted  to  3,624,800  tons  compared  with  9,056,800 
in  1920.  The  following  table  shows  the  production  of 
pig  iron  and  steel  for  each  month  in  1920  and  1921 : — 


Steel 

Ingots 

Pig 

Iron. 

and  C 

astings. 

1920. 

1921. 

1920. 

1921. 

Tons. 

Tons. 

Tons. 

Tons. 

January 

665,000 

642,100 

7.54,000 

493,400 

February 

645,000 

463.600 

798.000 

583,500 

March 

69f),000 

386,000 

840,000 

359,100 

April 

671,000 

60,.300 

794,000 

70,600 

May 

738,000 

13,600 

846.000 

5,700 

June 

726,000 

800 

845.000 

2,700 

July 

750,600 

10,200 

789,900 

117,200 

August 

752,400 

94,200 

709,200 

434,100 

September 

741,000 

158,300 

884,700 

429,300 

October 

533,200 

235,500 

544,300 

405,400 

November 

403,200 

271,800 

505,100 

442,800 

December 

682,500 

275,000 

746,600 

381,000 

Total        8,007,900      2,611,400      9,056,800      3,624,800 


STEEL  MACHINERY  SECRETLY  MADE  IN  U.K. 

New  York.  —  Sheffield,  England,  newspapers  state 
that  200  tons  of  machinerv  manufactured  secretly 
left  Sheffield,  Friday,  for  fiie  Basset  Works  at  Do- 
micile, France.  The  machinery  is  apparently  to  be 
used  for  the  manufacture  of  steel  direct  from  ore,  the 
papers  said.  The  discover}'  of  the  Bassett  process,  eli- 
minating blast  furnaces,  was  announced  last  Maj'.  The 
process,  it  is  claimed,  means  important  economies  in 
steel  manufacture. 


Bradley  Stoughton,  formerly  Secretary  of  the  Ame- 
rican Institute  of  Mining  and  Metallurgical  Engineers, 
was  elected  President  of  the  Yale  Engineering  Asso- 
ciation at  the  Annual  Meeting  on  February  2,  1922. 
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25 


The  following  a)  tide,  from  The  Foundry  Trade  Jour- 
lud  of  January  Idth  and  'diith,  fjives  in  brief  form  such 
an  interestiny  account  of  the  history  of  casting  metals 
that  it  is  worth  the  attention  of  that  trade,  its  main 
theme,  industnal  training,  has  received  scant  atten- 
tion in  Canada,  and  must  be  studied  if  we  are  to  progress 
with  the  times.  We  commend  the  article,  even  in  its  pre- 
sent abbreriatcd  fonn,  to  our  rcudeis. — Ed. 

During  the  past  few  years  greater  attention  iias 
beeji  paid  to  tlie  question  of  foundry  training  than 
in  any  previous  period,  and  whilst  there  has  been 
nuich  talk  there  does  not  appear  to  have  been  much 
advancement  beyond  the  conditions  that  existed  say 
10  or  15  years  ago.  The  .subject  is,  however,  of  great- 
er importance  to-day  than  it  ever  was,  and  affects 
not  only  the  economic  position  of  the  worker  but  the 
very  existence  and  character  of  the  industry  as  a 
whole. 

Industrial  training  for  the  worker  is  no  innova- 
tion of  the  19th  or  20th  Century.  It  is  but  necessary 
to  read  the  fascinating  history  of  the  ancient  founders 
to  find  how,  although  their  early  efforts  were  crude 
when  compared  with  their  later  work,  they  developed 
in  time  a  system  of  art  and  science  all  their  own,  which 
in  conception  and  execution  stands  unsurpassed  among 
the  creations  of  any  modern  nation. 
Historical  Notes. 

The  discoveries  that  liave  recently  been  made  in 
Greece  con-vinee  us  tliat  the  Egyptians,  6,000  years 
B.  C,  had  reached  a  very  high  degree  of  mechanical 
precision,  and  worked  with  tools  that  were  marvels 
of  ingenuity  and  accuracy. 

The  metal  artificers  of  King  Solomon's  time  must 
have  been  possessed  of  wonderful  skill  in  the  casting 
of  metals,  judging  from  the  massive  bronze  ea.stings 
that  were  made  for  the  Temple  1005  B.  C. 

There  is  no  doubt  that  Tubal  Cain  was  both  a  brazier 
and  a  pattern-maker  from  the  results  he  obtained. 
Then,  curiously,  history  from  1000  B.  C,  so  far  as  the 
foundry  is  concerned,  is  found  to  be  a  perfect  blank. 
Something  then  happened,  the  promised  civilisation 
lapsed  and  there  appears  a  long  period,  dark  and 
chaotic,  until  a  time  is  reached  when  the  Greeks  started 
their  Guilds  of  Training,  which  resulted  in  a  wonder- 
fully rapid  advancement  in  the  arts  and  crafts,  es- 
peciall.v  in  the  art  of  bronze  founding.  Probably  the 
finest  example  the  world  possesses  in  the  motilders" 
art  was  made  at  this  period,  300  B.  ('.  A  piece  of 
work  called  "The  Bronze  Horses''  are  beautiful  cast- 
ings now  adorning  the  front  of  St.  Mark's  Cathedral. 
Venice,  as  perfect  to-day  as  when  made  b.v  the  moulder 
2200  years  ago.  And  so  we  could  go  right  through 
this  old  history  of  the  trade,  and  see  how  tlie  early 
foundations  of  the  training  in  foundries  were  laid 
down — foundations  which  were  made  solid  aud  sure 
for  all  time,  aud  from  which  we  are  even  to-da.v  reap- 
ing the  benefit.  It  is  then  seen  how,  in  the  merging 
of  the  stone  age  into  that  of  iron  and  of  bronze,  when 
primitive  man  began  to  develop  higher  gi'ades  of 
implements  for  warfare  and  agriculture,  the  art  of 
the  foundry  came  into  existence.  For  centuries  men 
were  limited  to  the  casting  of  bronze  weapons  and 
domestic  utensils  by  pouring  the  precious  and  dearly 


■won  copper  alloys  into  baked  clay  and  permanent 
stone  moulds  (for  permanent  moulds  are  20tli  century 
discovery).  Ca.st-irou  was  but  an  accident,  incidental 
to  the  imperfect  smelting  of  iron  ores,  and  considered 
highl.v  undesirable. 

Whilst,  therefore,  the  art  of  moulding  in  its  crudest 
form  was  knoAra  in  these  early  days,  the  real  dawn 
of  the  foundry,  as  an  indu.stry  useful  to  the  world's 
development,  dates  only  from  the  middle  f)f  the  15th 
century.  By  dint  of  very  great  and  patient  work, 
and  the  training  of  the  rough  workmen  by  the  founder 
himself,  it  was  then  found  that  the  much  despised 
molten  product  from  the  furnaces  and  forges  yield- 
ing iron  could  be  cast  into  moulds  of  cla>-  and  sand 
to  make  cannon  balls  and  the  like. 

Even  though  the  art  was  closely  and  jealously 
guarded,  the  training  of  apprentices  was  taken  up 
i^v  the  powerful  trade  guilds  of  those  days,  and  soon 
spread  knowledge  of  the  art  of  casting  iron  far  and 
wide. 

Coming  to  the  middle  of  the  16th  century,  guild 
classes  of  foundry  apprentices  were  then  found  being 
held  during  the  winter  evenings  in  the  County  of 
Sussex.  These  were  probably  the  first  foundry  classes  in 
this  coirntry.  The  foundries  were  situated  in  isolated 
places,  and  the  gtiild  classes  were  held  in  buildings 
whose  construction  allowed  the  unobstructed  entry  of 
the  bitter  east  winds  to  sweep  right  through  tliem. 
But  the  foundry  worker  of  this  period  was  deter- 
mined to  learn,  he  was  a  man  held  in  very  high  esteem, 
he  was  proud  of  his  work,  and  he  worked  hard  to 
progress.  There  is  no  doubt  that  this  pride  of  his 
craft  was  tjie  first  step  in-  the  originating  of  craft 
guilds,  and  from  these,  without  doubt,  the  later  trade 
tmions  sprung.  The  training  of  these  old  guild  classes 
was  not  simply  a  training  for  a  trade,  but  training 
also  of  character  and  intelligence  to  make  the  boy  into 
an  efficient  craftsman.  Wliat  an  object  lesson  it  is 
for  the  present  time ! 

■Worshipful  Company  of  Founders, 
In  1590  the  ironfoundinsr  industry  was  so  power- 
ful and  held  such  a  premier  position  amongst  other 
industries  that  the  Worshipful  Company  of  Foun- 
ders was  formed,  and  received  a  coat  of  arms  from 
the  King.  The  Company's  Charter  states  that  the.v 
had  to  supervise  "the  mantifaeture  of  candle-sticks, 
household  utensils,  ewers  and  snurs,  and  the  train^n? 
of  apprentices."  An  old  record  of  the  work  of  the 
Company  states  that  it  did  much  good  in  keepinsr  th*» 
craftsmen  of  that  day  up  to  the  mark,  it  maintained 
the  purity  of  the  metals  used,  and  fostered  ttoe 
desire  among  the  workmen  to  attain  the  highe«+  tios- 
sible  skill  in  artistic  workmanshio.  Considerable 
tinip  could  be  spent  with  this  fascinatin<T  period  of 
old  foundry  historv  from  1550,  when  t]ie  firs^  book  on 
iron  publi.shed  in  this  countrv  was  writtci  l^->-  Agricola, 
and  the  great  struggles  of  the^■°  earlv  founders  do^vn 
to  1800  could  be  usefully  studied,  when  it  would  be 
spou  how  their  primitiv"  knowledge  and  science  tri- 
umrdied  over  all  their  diffieult^ies,  and  it  will  be  found 
that  the  incentive  in  those  days  was  the  continual 
anxiety  of  tlie  young  guild  apprentice  to  learn  his 
trade. 

Is   the   craftsvman   of  to-day  as   proud   of  his   trade 
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or  occupHtioii  as  the  old  artificers?  If  jmc  could 
say  "'yes"'  to  this  question,  there  would  not  lie  quite 
the  necessity  to  discuss  so  much  tlie  subject  of  indus- 
trial training,  neither  would  there  be  the  scarcity  of 
good  moulders  in  the  foundries  that  we  find  to-day. 
Is  it  not  worth  while  to  alter  .wch  a  condition?  En- 
gineering mechanics  who  assist  in  bnilding  a  great 
bridge  are  proud  to  discuss  such  an  occupation,  al- 
though they  fere  but  following  out  the  principles  and 
design  laiti  down  by  the  chief  engineer  and  designer, 
and  errors  and  failures  do  not  effect  them.  A  moulder, 
however,  has  to  bring  to  bear  the  personal  l.uman- 
elemeut  and  skill,  and  his  work  stands  out  prominently 
as  his  own  personal  achievement,  and  tliese  achieve- 
ments are  often  such  that  no  skilled  engineering 
mechanic  could  carry  out.  The  most  pci-fect  casting 
in  the  world  is  one  that  it  is  said  a  great  engineei-  i)ro- 
phesied  conld  not  possibly  be  carried  out,  namely-,  the 
great  hell  at  Moscow,  19  ft.  high  and  19  ft.  dia..  wcigh- 
hig  :iOO  tons,  which  was  east  in  17:?3,  this  bell  being 
the  work  and  contrivance  of  an  old  working  moulder. 
This  fine  example  of  the  moulder's  art  does  not  stand 
alone  in  the  proud  achievements  carried  out.  There- 
fore, the  first  stage  in  attemping  industrial  foundry 
training  should  be  to  get  the  workers  to  regard  their 
trade  as  a  craft  and  have  pride  in  belonging  to  it. 

The  industry  has  made  many  strides  since  the  first 
moulding  machine  was  patented  in  1H69,  followed  by 
the  fir.st  jolt  machine  in  1878,  especially  in  organiza- 
tion and  quantity  production,  and  wliili'  many  of  the 
foundry  operations  of  to-day  are  similar  to  those 
carried"  out  in  the  17th  century  it  has  to  be  admitted 
that  it  would  tax  our  present  skill  and  resources  to 
duplicate  some  of  the  productions  of  the  ancient  foun- 
dry .  For  the  moulders  then  reached  a  very  high  state 
of"  excellence,  in  fact  it  can  safely  be  said  that  the 
work  produced  between  the  years  1510  and  1670  has 
never  since  been  surpassed  or  even  equalled  by  the 
present-day  muolder.  An  examination  of  the  beauti- 
ful cast-iron  monumental  slabs  scattered  about  the 
churches  in  Sussex,  and  the  cast-iron  grate  backs  with 
their  wonderful  ornamental  work  are  all  worthy  of 
exaiiunation    by    wmdd-iie   moidders. 

Modern  Requirements. 
The  rule  of  thund)  methods,  tlie  seci-ct  and  mystei-- 
iou.s  processes,  so  jealously  guarded  by  (Mir  industry, 
are  gradually  disappearing.  Through  the  efforts  of 
the  Institution  of  liritish  Poundrynien  and  technical 
literature,  the  results  attained  by  progressive  foundry- 
men  are  now  placed  at  the  disi)Osal  of  all  who  wish  to 
avail  themselves  of  the  knowledge.  In  the  foundiw 
Ijusiness,  as  in  any  other,  there  is  no  royal  road  to 
success, and  while  the  young  man  may  be  willing  to 
work  and  study  he  is  at  present  handicapped  by  a 
naturally  limited  viewpoint.  The  uu^n  in  charge  of 
foundries,  with  their  wider  experience,  should  consider 
it  as  much  their  duty  to  encourage  mental  develop- 
ment of  the  younger  men  in  their  charge  as  it  is  to 
develop  their  own  skill.  Industrial  training  does  not 
^oidy  apply  to  the  foundry  apprentice,  but  it  is  veiy 
necessary  for  all  grades  of  the  organization,  wliich 
realh-  means  the  improvement  of  the  human  element 
in  our  foundries.  There  is,  without  doubt,  a  definite 
need  for  better  educated  men  on  the  productive  side 
of  our  foundries ;  this  is  being  keenly  appreciated  in 
America.  The  term  "educated"  does  not  imply  a 
higher-grade  or  grammar-school  man,  but  that  educa- 
tion which  gives  a  breadth  of  view  and  which  develop.^ 
an  appreciation  of  the  human   aspect  no  less  acute 


tluui  that  relating  to  the  inanimate  feattires  of  the 
foundry.  The  greatest  asset  of  such  a  map  is  tlie  cap- 
acity to  impart  knowledge  and  method  as  to  why  and 
wherefore  things  are  done,  to  t^ose  around  or  under 
him.  But  this  teaching  is  a  thing  which  one  rarely 
finds  in  any  works.  It  is  the  improvement  of  the 
human  element  that  will  have  to  be  brought  about 
in  the  foundry  industr.y,  for  it  is  possible  that  it  has 
been  given  its  true  value  when  measured  by  the  cost 
of  the  finished  casting.  This  is  especially  liable  to 
be  the  case  in  ircni  foundry  work  where  the  operations 
are  so  varied  that  it  .might  have  been  considered  that 
the  ordinary  foundiy  worker  could  not  possibly  feel 
interest  in  the  processes  involved,  viewed  as  a  whole. 
It  is,  however  certain  that  men  cannot  intelligently 
avoid  making  poor  product  if  they  do  not  know  what 
constitutes  poor  product,  which  condition  exists  in 
our  foundries  more  than  is  generally  supposed. 
Conditions  in  Foundries. 

There  is  no  doubt  great  room  for  improvement  in 
the  condition  of  some  of  our  foundries,  yet  if  compared 
with  the  conditions  that  existed  20  or  30  years  ago 
wonderful  progress  has  been  made,  and  many  foundries 
to-day  are  really  fit  to  house  human  beings  during 
working  hours.  Foundry  work  itself  has  made  rapid 
strides  in  improvement.  Transportation  of  material 
the  melting  processes,  the  handling  of  the  east  ])roiluct. 
all  have  improved,  and  much  of  the  hard  labour  of 
the  moulder  has  been  shouldered  by  the  moulding 
machine.  But  in  spite  of  all  this  it  has  to  be  admitted 
that  in  the  actual  distribution  among  the  workmen  of 
the  fundamental  knowledge  of  the  founder's  art  and 
in  the  training  of  the  foundry  youth  no  advance  has 
been  made. 

The  work  of  helping  the  foundry  workman  to  etuUde 
him  to  give  greater  returns  of  good  castings,  not  by 
mere  physical  effort  btit  by  the  application  of  a  better 
trained  intelligence,  cannot  be  started  too  early. 
Youths  must  be  attracted  to  the  foundry,  so  that  the 
sunijly  of  skilled  moulders  may  be  kept  and  increased. 

The  author  was  recently  asked  by  an  employer  if 
he  really  thought  there  was  any  profit  in  endeavouring 
to  educate  the  employe.  ITndoubtedly.  the  education  of 
the  employes  is  wne  of  the  most  powerful  single  in- 
fluences which  can  be  brought  to  bear  in  the  greater 
development  to  the  indaistry.  Everybodv  should  real- 
ise that  a  man  must  know  in  order  to  do.  The  work- 
man must  have  knowledge  of  his  work  in  order  to 
give  tlie  best  service.  Many  large  works  in  this  coun- 
try, and  more  especially  in  America  and  Gernmny 
realise  this  by  the  introduction  of  works  classes  and 
works  schools.  These  introducti(uis  are  productive 
and  wise,  especially  where  is  found  that  an  important 
Tiart  of  the  educational  nrogamme  is  tlie  study  of  the 
fundamentals  of  the  industry   itself. 

The  Effort  of  the  B.  C.  I.  R.  A. 

Tlie  British  Oast  Iron  Research  Association  is  now 
at  work  in  an  attempt  to  imi^rove  and  modernise  the 
methods  of  foundry  production,  and  the  results  of 
the  operations  of  the  Association  have  alreadv  made 
important  changes  in  the  iroufounding  industry,  and 
Mie  changes  will  grow  more  and  n>'ii-"  as  the 
work  riroceeds.  What  does  this  eonvev?  Is  H  possible 
to  obtain  the  best  practical  results  from  that  Asso- 
ciation's work  unless  the  foundry  employe  is  able  to 
carry  out  such  improvements?  As  the  methods  of 
production  alter  or  are  improved,  it  will  become  more 
necessnrv  for  foundries  to  employ  train'^d  and  better 
skilled  men  than  they  are  employing  at  present.     Is 
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siu'li  a  I'oui'se  economically  sound?  One  has  but  to 
look  at  the  enormous  strides  made  during  the  past 
ten  years  in  the  American  I'omidries,  by  their  industrial 
Iraiuinf^  system. 

(xeimany  entered  the  contest  for  industrial  wealth 
late  in  the  day  and  with  many  disadvantagres,  but  she 
has  made  the  most  skilful  and  vigorous  use  of  the 
complete  realisation  of  the  fact  that  "knowledge  is 
power"".  The  industrial  progress  of  Germany  between 
1870  and  1914  is  amazing  to  anyone  who  does  not 
realise  the  potency  of  industrial'  training  of  the 
worker  which  she  used  to  secure  her  position.  Ger- 
many has  for  the  last  20  years  paid  particular  attention 
to  the  training  of  her  apprentices. 

The  Dearth  of  Foundry  Classes. 
The  Ix  C.  1.  R.  A.  has  fully  realised  the  necessity  of 
practical  training  for  the  foundry  employe.  It  has 
formed  an  influential  Educational  Committee,  which 
ha.s  approached  the  whole  of  the  Technical  Institutions 
in  Great  Britain  with  a  view  to  obtaining  their  co- 
operation. It  has  been  found  that  in  the  whole  of 
the  country  there  are  only  21  technical  school  classes 
for  foundn-  employes  —  a  most  astonishing  position. 
The  Association  is  preparing  a  suggested  syllabus  of 
practical  foundry  ilnstruetion,  and  will  obtain  the 
support  of  all  the  various  technical  schools  for  its 
adoption.  The  Association  has  oi)tained  powers  to 
offer  bursaries  and  scholarships  to  foundi-y  appren- 
tices, and  these  in  time  will  be  put  into  force.  As  far 
as  the  Association  can  assist,  evei-ythiug  will  be  done 
to  further  the  training  of  the  apprentice  moulder, 
because  upon  him  will  depend  the  carrying  out  the 
future  practical  work  of  the  .Association. 
A  Technical  School  Failing. 
Destructive  criticism  of  technical  educational  sys- 
tem is  one  of  the  commonplaces  of  the  present  time. 
But  it  should  be  remembered  that  education  has  two 
functions.  On  the  one  hand,  it  has  to  furnish  the  stu- 
dent with  information,  and  seeing  that  the  extent  of 
information  which  the  student  has  accjuired  can  be 
tested  more  readily  and  more  certainly  than  other 
ciualities,  this  function  of  education  is  too  often  taken 
to  be  the  whole  or  the  most  important  part  of  it.  As 
a  fact,  bow-ever,  the  information  a  boy  gets  during  liis 
school  days  is  probably  the  least  important  result  of 
his  education.  The  school  "s  business  is  much  more  to 
teacli  a  boy  how  kuowdcdge  should  be  acquired,  than 
actually  to  make  him  acquire  it. 

When  this  is  borne  in  mind,  it  will  be  seen  that  the 
most  important  things  technical  education  can  do  for 
a  boy  i.s  to  give  him  practice  in  ol)sorving  the  materials 
with  which  he  has  work,  in  making  a  job  of  whatever 
lie  does,  and  in  facing  and  overcoming  difficulties  for 
himself,  and  if  technical  schools  adopted  this  principle 
a  different  class  would  be  found  even  in  foundries. 
Gi'eat  importance  should  be  attached  to  tlie  technical 
school  foundry  classes  as  being  the  foundation  upon 
which  we  can  build  any  sound  scheme  for  the  futtu-e 
improvement  of  foundry  labour. 

Meeting  Foreign  Competition. 
There  is  not  the  least  doubt  tliat  competition  in  the 
future  is  going  to  be  keener  than  ever  experienced  by 
the  ^oldest  foundry.  Foreign  competition  has  now  to 
be  faced  by  the  most  modern  foundry  plant  and  equip- 
ment, and  it  requires  all  the  help  possible  from  the 
technical  schools  to  assist  in  meeting  it. 

The  training  of  the  employee  does  not  mean  only  ap- 
prentice training,  but  the  training  of  the  foreman  and 
the  executive  as  a  whole.     Some  guiding  rules  can  be 


laid  down  for  the  consideration  of  that  industry.    Men 
should  be  taught  -. — 

Firstly. —  Why  it  is  not  fair  to  do  less  than  their 
best.  This  implies  knowledge  on  the  part  of  the  men 
of  possible  losses  to  be  sustained  through  poor  work- 
manship. 

Secondly. — How  they  can  give  full  value  witih  the 
least  expenditure  of  effort  on  their  part.  This  implies 
knowledge  on  the  part  of  the  men  of  methods  and  rea- 
sons. 

Thirdly.— They  should  be  taught  wherein  lie  the  in- 
teresting* points  of  the  work  they  are  doing.  This  im- 
plies knowledge  on  the  part  of  the  men  of  processes 
beyond  those  with  which  they  are  immediately  deal- 
ing. 

And,  fourthly. — Every  workman  should  know  or  be 
told  what  he  is  doing. 

What  does  this  last  apparently  simple  item  mean? 

Interesting  the  "Workman. 
As  a  ride,  the  ordinary  workman  knows  very  little 
about  the  inside  working  of  the  shop  in  which  he 
works,  and  very  little,  if  anything,  about  any  other 
shop.  As  a  natural  result,  continuity  of  operation  is 
secured  principally  through  blind  obedience  to  orders, 
and  not  to  any  intelligent  conception  of  the  effect  of 
one  shop's  work  upon  that  of  another  shop,  nor  has  he 
a  clear  understanding  as  to  what  the  works  manager 
is  really  trying  to  accomplish.  It  is  a  true  axiom  that 
no  job  "was  ever  done  less  efficiently  because  all  the 
men  wdio  worked  upon  it  knew  the  reason  for  what 
they  were  doing.  Men  should  be  taught  to  see  the  end 
of  the  process  as  well  as  the  beginning.  Each  man 
should  be  taught  to  realise  his  own  personal  respon- 
sibility in  eonnectiou  wdth  the  condition  of  the  finish- 
ed product. 

The  American  Ideal. 
In  America  the  idea  upon  which  the  plan  of  teach- 
ing is  based  lays  stress  not  so  much  upon  the  develop- 
ment of  manual  skill  in  the  moulding  operations,  nor 
primarily  upon  a  knowledge  of  the  practical  details 
involved  in  the  mechanical  production  of  moulds,  but 
rather  upon  the  development  in  the  perspective  by  the 
student  and  of  an  appreciation  of  the  broad  executive 
and  administrative  problems  involved  in  the  commer- 
cial conduct  of  a  foundry.  With  this  thought  in  mind, 
attention  is  given  to  organisation,  scientific  planning 
of  production  and  accurate  time  study.  The  labora- 
tory courses  approach  as  uuich  as  possible  commercial 
realities. 

If  is  often  said:  ■'It  takes  time  to  train  green  boys, 
and  as  soon  as  one  has  been  trained  he  leaves."  How- 
ever, a  systematic  plan  of  apprenticeship  entered  into 
seriously  with  terms  just  to  both  the  employer  and  the 
boy  ancl  with  sufficient  guidance  from  the  foundry 
manager,  will  bring  results  that  will  outweigh  all  ob- 
jection, and,  as  a  consequence,  the  whole  industry  will 
profit. 

But  is  it  a  disadvantage  Ui  have  good  men  go  out  to 
other  foundries  after  completing  their  apprenticeship? 
It  is  really  the  best  experience  a  man  can  have.  By 
going  into  different  shops  his  knowledge  and  his  out- 
look are  widened,  and  possibh'  he  will  return  later  to 
his  first  shop  to  become  a  valued  worker. 

If  foundry  managers  give  more  afttention  to  the 
boys  under  them,  get  acciuainted  with  them,  make 
their  work  interesting,  put  the  stamp  of  their  own  per- 
sonality upon  them,  and  impress  upon  them  that  fu- 
ture -skilled  workers  are  selected  from  them,  they 
will  put  better  efforts  forward  to  secure  such  positions. 
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One  of  the  STipposedly  important  features  of  pro- 
gress during  the  past  25  years  in  the  foundry-  is  Ivnowii 
as  specialisation,  but  specialisation,  like  many  other 
seemingly  good  things,  has  its  limitations  and  its  great 
drawbacks,  chiefly  monotony,  and  it  is  at  last  begin- 
ning t«  be  realised  that  specialists  are  not  thorough  as 
mechanics,  and  it  is  very  detrimental  to  the  employ- 
ment of  apprentices. 

The  industry  is  therefore  faced  with  a  problem  ot 
the  utmost  im'portance.  It  does  not  matter  whether 
the  present  condition  of  lack  of  apprentices  has  been 
brought  upon  us  by  the  desire  of  the  employer  for  in- 
creased production  or  decreased  cost,  or  both.  But 
unless  the  foundry  is  made  more  attractive  to  young 
men  and  an  efficient  system  of  training  is  adopted, 
there  will  he  very  few  capable  all-round  moulders  in 
the  next  generation. 

Continental  Apprenticeship. 

A  visit  to  some  of  the  Continental  foundries  will 
bring  home  the  difference  between  our  system  and 
theirs.  Both  in  Belgium  and  France  the  boys  are  sep- 
arate from  the  men,  they  are  educated  during  working 
hours,  every  boy's  record  is  known  and  recoivled.  he  is 
taught  not  only  "how  to  do  tlhiugs  hut  also  why  it  is  best 
done  in  that  "particular  way.  The  personal  influence 
of  the  teaching  and  training  of  the  older  skilled  man 
is  such  that  it  leaves  an  impression  upon  the  lad's 
career.  A  Belgian  manager  has  said  that  his  boys  were 
the  best  paying  part  of  his  foundry ;  he  obtained  from 
them  not  oiilv  good  work  but  good  workmen. 

The  Institution  of  Engineers  (Scotland)  have  .just 
issued  an  exhaustive  report  upon  Apprentice  Training, 
and  recommend  that  the  sandwich  system  is  the  best 
course  to  adopt. 

"The  Committee  think  that  the  '  Sandwich  System. 
under  which  apprentices  spend  part  time  in  the  work- 
shop and  part  at  school,  should  be  encouraged  m  the 
case  of  apprentices.  Those  who  trahi  on  this  system 
should  spend  at  least  three  and  a  half  years  in  the 
workshop.  The  Committee  strongly  recommend  the 
advantage  of  this  system  of  combined  theoretical 
and  practical  training  as  providing  a  young  man  with 
the  best  means  of  preparing  himself  for  higher  work 
in  the  engineering  industry." 
A  German  Scheme. 

Possibly  one  of  the  best  schemes  U<v  npprentice 
training  "is  that  of  Ludwig,  Loewe  &  Company.  Ex- 
tracts from  their  scheme  are  as  follows: — 

Apprenticeship  extends  over  a  period  of  four  years, 
and  takes  in  the  following  practical  work  :— 

Moulders. — Sand  cores,  nine  months.  Luam  cores, 
six  months.  Sand  moulding,  twelve  months.  Carpen- 
try, three  months.  Large  sand  moulding,  seventeen 
months.     Testing  and  trimming,  one  month. 

Loam  Moulders. — Loam  cores,  six  months.  Crtrjieii- 
try.  two  months.  Small  loam  moulding,  twelve 
nuinths.  Large  loam  moulding,  twenty-seven  months. 
Testing  and  trimming,  one  month. 

School  Work. — Two  afternoons  a  week — one  from 
two  t<i  .six  and  the  other  from  four  to  six,  extending 
over  the  whole  period  of  four  years. 

First  Year. — General   intelligence,  two   hours. 

Second  Year. — Workshop,  two  hours. 

Third  Year. — Haw  materials,  two  hours. 

Fourth  Year. — Foundry  education. 

This  syllabias  indicates  that,  while  a  considerable 
part  of  the  time  is  occupied  with  work  directly  con- 
nected with  the  practical  side  of  the  foundry,  the  most 
important  side  of  the  etlucation  is  the  development  of 
the  true  idea  of  citizenship  and  general  intelligence. 


THE  IRON  INDUSTRY. 

By  J.  J.  O'Connor 

Tiiere  are  few,  if  any,  more  practical  contributions 
toward  the  solution  of  that  seemingly  age-old  pro- 
blem, of  how  to  establish  an  independent,  self-reliant 
iron  industry  in  Canada,  than  that  offered  by  Mr.  W. 
il.  Goodwin,  in  a  recent  issue  of  the  Journal.  The 
key  note  is  co-operation  of  practical  business  men  with 
the  highest  scientific  knowledge  obtainable,  in  order 
that  methods  nun-  be  evolved,  and  means  provided  for 
the  utilization  of  our  own  ores,  as  a  basis  for  the  in- 
dustry. 

Mr.  Goodwin's  suggestion,  that  an  iron  trade 
association  be  formed,  is  both  feasible  and  praticable, 
and  could  be  brought  about  at  comparatively  small 
expense.  No  great  trade  enterprise  of  to-day  is  con- 
ducted without  such  an  organization,  in  full  co-opera- 
tion with  the  best  that  science  offers,  in  every  detail 
pertaining  to  the  operations. 

That  the  manufacture  of  iron  and  steel  is  worthy 
of  such  an  organization,  is  beyond  question.  The 
many  ramifications  of  the  industry  multiply  the 
necessity  for  such  assistance,  in  trade,  legislation, 
sources  of  raw  material,  the  application  of  science, 
and  greater,  than  all,  the  present  condition  of  the  in- 
dustry in  Canada. 

The  precedents  for  such  action  are  limited  only  by 
the  nunibei-  of  manufacturing  interests  in  this  and 
other  countries,  where  the  fullest  advantage  is  taken 
of  all  that  science  and  practical  buMness  methods  is 
capable  of  accomplishing. 

If  permissible,  advantage  sliouhl  be  taken  of  the 
meeting  of  the  Canadian  Institute  of  i\Iining  and 
Metallurgy,  at  Ottawa,  in  March  next  for  the  further- 
ance of  the  timely  suggestion  of  Mr.  Goodwin.  A 
repiesentation  of  the  men  interested  in  metal  mining 
and  metallurgy  would  be  present  there,  in  greater 
numbers  than  woidd  be  likely  to  attend  a  conference 
called  for  this  especial  purpose.  Both  the  time  and 
tlie  place  would  i)e  opportune.  Cabinet  Ministers  and 
^lembers  of  Parliament  could  attend,  and  learn  much 
of  the  requirements  necessary  to  place  Canada  in  an 
independent  industrial  position,  and  the  possibility 
of  promoting  the  iron  and  steel  industry  through 
legislative   channels. 


BRITISH  COAL  TRADE. 

We  heard  a  great  deal  in  a  pessimistic  vein  about 
British  coal  before  and  during  tiie  strike  of  last  sum- 
mer. At  present,  with  the  miners  iiard  at  work  once 
more  and  trade  conditions  improving  steadily,  the 
reticent  Britisher  has  become  clam-like  again;  but 
occasionallj'  an  optimist  holds  forth. 

E.  T.  G.  in  the  "Birminghaau  Mail"  says  the  po- 
tential marketvS  for  British  coal  are  vast.  It  is  offi- 
cially calculated  that  France  will  need  to  import  20, 
ODO.OOO  tons  a  year  for  several  years.  Italy  will  need 
at  least  10,000,000  tons  a  year  more  than  she  can  pro- 
duce. Scandinavia  has  been  in  sore  straits  for  coal  ever 
since  1914.  In  Spain  it  is  admitted  by  the  Marine 
Minister  that  135  tons  of  British  coal  will  do  as  much 
work  as  280  tons  of  Spanish  coal.  From  the  Pacific 
Coast  of  North  America  it  is  declared  that  our  coal 
is  20  per  cent,  better  than  any  other  coal  landed  there. 
In  Chile,  Brazil,  and  the  other  South  American  Re- 
publics there  is  pronounced  preference  for  British 
coal,  and  our  agents  there  are  now  beating  United 
States  sellers.  A  little  more  patience  and  hard  work 
and  Britisli  trade  will  boom. 
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The  Direct  Process 


Bv  A.   E.   BoiirL'oiui. 


Direct  profess  iavestigaticnis  ami  pniprsitions  are  gen- 
erally received  iiy  a  large  majority  ol  iroii  masters  and 
industrial  iron  metallui gists  witli  marked  iudiitereuee 
and  suspieioii,  eonsidering  the  issue  as  beiug  a  futile 
and  pedantic  attempt  to  replace  and  outshine  our  mod- 
ern blast  furnace — the  base  of  our  steel  industry — with 
all  its  accumulated  improvements,  large  tonnage  pro- 
duction, Icng  prac  ice  and  established  traditions.  This 
assertion  ha.s  to  be  modified  for  lack  of  proper  founda- 
tion, as  it  does  not  represent  the  real  situation  in  either 
its  true  industrial  form  or  its  purely  scientific  aspect. 

Cast  iron  is  the  principal  cnnimei'cial  product  of  tlie 
blast  furnace.  Taken  alone  as  a  process  for  the  direct 
manufacture  of  cast  i:on,  it  i;  universally  recognized 
as  one  of  the  most  perfect  metallurgical  working  agen- 
cies in  existence.  Its  present  state  of  development  has 
practically  reached  its  final  ;  tage,  leaving  very  little 
opportunity  for  further  impr  ^emciit.  This  is  the  as- 
issue. 
jiect  cf  the  critic  of  the  direct  nroce.s.s,  but  it  is  no*  the 

The  g-eater  and  by  far  the  ■  "ist  important  industrial 
rse  of  cast  iron  is  to  serve  as  'aw  material  for  conver- 
sion into  steel,  either  by  the  Bessemer,  the  Open  Hearth, 
or  by  any  other  process.  With  this  application,  the  blast 
furnace,  broadly  speaking,  becomes  in  its  greater  field  of 
action,  an  adjunct  to  the  steel  plant,  losing  all  its  indi- 
vidual economical  characteris  ics,  becoming  a  part  of  a 
more  complex  system  of  manufacture,  whose  merit  has 
to  be  judged  by  the  collective  work  accomplished  by  the 
whole  group  as  a  single  unit,  and  not  by  any  particular 
one  of  its  components.  This  is  the  true  aspect  of  the 
question  and  the  real  issue. 

Marion  Howe  has  said  that  cast  iron  is  a  grade  of  steel. 
The  trouble  is  that  the  blast  furnace  goes  furtlier  than 
necessary,  passing  during  the  course  of  its  work  through 
the  steel  grade  of  steel  without  any  stop,  to  arrive  fin- 
ally at  the  cast  iron  grade  of  steel,  and  the  product  has 
to  be  brought  back,  with  extra  fuel,  labor,  capital  in- 
vestment and  the  inevitable  loss  of  metal. 

To  appreciate  at  first  sight  to  what  extent  these  draw- 
backs are  influential  in  the  indu-strial  results,  nothing 
is  better  than  to  suppose,  for  the  moment,  that  the  blast 
furnace,  with  the  same  amount  and  kind  of  fuel,  labor, 
material  and  expenses,  were  able  to  produce  directly,  the 
steel  grade  of  steel  instead  of  the  cast  iron  grade  of  steel 
which  it  usually  produces — the  former  being  a  product 
necessitating,  notwithstanding,  less  reductive  work  and 
the  same  general  conditions. 

Comparing  this  direct  steel  lilast  furnace  with  the 
combination  of  the  cast  iron  bla.st  furnace  and  the  open 
hearth,  or  even  the  converter,  it  would  be  found  under 
ordinary  conditions,  that  per  ton  of  melted  final  pro- 
duct, the  ratio  of  fuel  consumption  would  be  as  100  to 
125;  the  total  capital  investment  as  100  to  175:  the 
cost  per  ton  without  profit,  but  with  the  usual  fixed 
charges,  as  100  to  135:  and  finally,  taking  the  minimum 
market  value  at  which  the  iiroduct  manufactured  by  the 
combination  can  be  sold,  the  return  on  the  total  capital 
investment   would  be  42   ]ier  cent  and   6   per  cent   per 


*  Extracts  from  a  pajier  jiresented  at  November 
meeting  of  American  Iron  &  Steel  Institute,  New  York. 
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year  :espectivcly.  It  is  these  i-omparative  industrial 
aspects  that  furnish  the  reasons  for  the  existing  incen- 
tive for  possible  improvement. 

In  comi)aratively  recent  years  interest  in  the  research 
on  direct  production  of  steel  in  accordance  with  modern 
lines  has  been  revived,  and  a  few  eminent  metallurgical 
authorities  like  the  late  Prof.  Wedding,  of  Berlin;  J.  0. 
Arnold,  of  Sheffield;  A.  Stan.sfield,  of  Montreal;  and 
•1.  W.  Richards  (recently  deceased),  of  Lehigh,  Pa., 
liave  had  tlie  courage  of  their  convictions  in  maintaining 
an  independent  attitude  notw-ithstanding  the  general  in- 
difference, especially  of  tho.se  who  should  ultimately  be 
the  ones  directly  and  materially  benefited  by  any  valu- 
alile  contribution. 

To  start  with,  and  to  be  quite  fair,  it  should  be  men- 
tioned that  the  blast  furnace — of  which  we  arc  so  justly 
proud — was  not  invented  with  the  intent  of  producing 
cast  iron,  but  rather  it  is  the  natural  evolution  of  the 
old  Osmund  and  S'iickofen  types  of  furnaces,  which 
were  nothing  more  than  the  results  of  vain  attempts  dur- 
ing the  thirteenth  century  to  indu.strialize  the  Catalan 
Forge,  with  the  main  object  of  producing  sponge  iron 
in  large  quanti'ies,  but  finding,  instead,  a  new  and  un- 
expected form  of  final  product. 

When  cast  iron  appeared  in  tlie  fourteenth  century, 
it  was  the  most  undesirable  and  unwelcome  product  to 
fhe  iron  makers  of  the  day,  as  they  did  not  know  what 
to  do  with  the  new  metal  and  how  to  handle  it.  The 
changed  method  was  accepted,  however  —  even  though 
it  was  not  all  that  was  desired — as  being  a  more  econ- 
omical solution  and  providing  larger  reducing  units  for 
treating  iron  oxides.  It,  however,  created  new  and  im- 
]iortant  problems  to  be  solved,  at  the  same  time  giving 
birth  to  the  real  metallurgical  inventions  which  were 
found  necessary  to  convert  the  cast  iron  hack  to  soft 
iron  again,  the  soft  iron  being  the  final  product  sought. 

The  finery,  the  puddling,  the  converter,  the  open 
hearth  and  all  its  modifications  have  followed.  Mean- 
while the  bla.st  furnace  firmly  established  as  their  raw- 
material  purveyor,  improved  rapidly  up  to  its  present 
sta'e,  keeping  always  within  the  original  and  funda- 
mental lines.  It  is  today  the  solid  base  of  our  huge  steel 
manufacture,  together  with  the  Bessemer  converter  and 
the  Siemens-Martin  furnace  variations. 

Three  Main  Stages. 

Reviewing  in  general  the  action  on  the  charge  through 
'he  different  working  zones  of  the  blast  furnace,  it  can 
be  divided  into  three  main  stages  (1)  pre-heating.  pre- 
paratory to  reducing;  (2)  reduction  by  gases,  practically 
completed:  (3)  preparatory  overheating,  completion  of 
reduction,  and  melting,  through  a  very  streng  reductive 
fusion.  The  work  is  continuous,  the  stages  overlapping 
each  other,  with  the  appearance  of  a  flexible  ar:  ange- 
meiit,  but  forming  in  reality  a  rigid  .sy.stem  without 
elasticity  or  independence. 

Considered  from  a  chemical  point  of  view,  the  most 
important  and  complete  cf  the  different  stages,  is  the 
reduction  of  the  iron  oxides  by  the  a.scending  current 
of  gases;  it  is  perfect  in  action,  con.stant  and  reliable; 
its  practical  results  have  never  been  duplicated  in  any 
of  the  numerous  attempts  made  in  the  direct  methods. 
It  is  the  fundamen'al  operation  of  the  bla.st  furnace, 
and  its  highly  efficient  work  has  made  good  and  ac- 
ceptable the  other  inconveniences  typical  of  the  system. 


30 


IRON  AND  STEEL  OF  CANADA 


Pplirnarv,   1922. 


Of  the  remaining  two  stages,  the  first  or  pi'e-heating, 
is  not  only  incomplete,  but  harmful  to  certain  elements 
due  to  its  overlapping  and  reducing  influence ;  the  third, 
or  overheating  and  melting  operation  as  it  is  carried  out, 
is  the  main  cause  of  the  extreme  difference  between 
the  two  products — cast  iron  and  steel — due  to  the  re- 
duction of  undesirable  elements  by  the  unavoidable  pre- 
sence and  contact  of  large  masses  of  solid  carlxm  at  the 
critical  moment  where  it  is  least  desired. 

We  may  conclude  from  this  preliminary  survey  that 
in  order  that  a  direct  process  may  take  due  advantage  of 
the  blast  furnace  experimental  data,  all  the  above  men- 
tioned workmg  stages  must  be  planned  as  independent 
operations  and  independently  regulated  so  as  to  estab- 
lish a  flexible  system  which  will  at  the  same  time  be 
more  adaptable  to  varying  conditions.  The  first  stage 
or  preparatory  heating  has  to  be  improved;  the  second 
or  reduction  "has  to  be  duplicated,  if  possible;  and  the 
third  or  melting,  radically  changed. 

Departure  from  blast  furnace  lines. 
Such  an  arrangement  means  a  complete  ilei)arturc 
from  blast  furnace-  lines,  ina.smuch  as  the  two  final  pro- 
duets  demanded  are  -so  fundamentally  different,  al- 
though so  near  in  their  generic  form.  This  necessity  has 
been  recorded  by  the  majority  of  experimenters. 

By  adopting  a  proper  pre-heating  operation  under 
decided  oxidizing  influence,  we  have  the  necessary  im- 
provement of  the  first  stage  and  by  melting  with  modern 
agencies  under  .special  atmosphere  and  out  of  contact 
with  any  fuel,  we  can  change  radically  the  tliird.  Then 
the  stages  first  and  third  can  be  satisfactorily  arranged 
in  the  right  direction  with  only  our  present  knowledge 
experience  and  approved  working  agencies. 

With  reference  now  to  the  second  stage,  how  and  with 
what  means  it  should  be  possible  to  effect,  under  the  new 
conditions,  a  positive  duplicati(;n  of  the  practical  results 
of  the  reduction  carried  out  in  the  blast  furnace,  is  what 
in  reality  constitutes  the  backbone  of  any  direct  steel 
proposition,  as  has  been  recognized  by  all  previous  in- 
vestigators. 

It  is  within  tliis  scope  that  the  problem  is  considered 
here  in  this  unpretentious  essay,  and  a  pcssible  solution, 
suggested  wi'h  all  the  appearances  of  a  practical  realiza- 
tion, under  the  economic  conditions  required  to  place  the 
l)rocess  on  a  favorable  competitive  basis  with  oui-  pre- 
sent methods  of  manufacture. 

Solid  Carbon  versus  Gases  as  an  Effective  Reducer. 
Both  methods  of  carrying  out  the  reduction  have  their 
respective  par'isans,  and  have  been  the  subject  of  many 
controversies  in  the  numertnis  trials  and  exjieriments 
since  the  fir.st  attempts. 

Without  discussing  and  questioning  !iei-e  whatever 
might  be  the  mei-its  and  advantages  of  the  employment 
of  solid  carbon  intimately  mixed  with  the  iron  (u-es,  it 
is  a  recognized  fact  that  the  complete  rediH'tion  of  the 
ere  in  the  solid  state  with  onlv  the  agency  of  solid  car- 
bon in  order  to  obtain  a  solid  deoxidized  product,  is 
physicallv  impossible  owing  to  the  lack  of  adequate  con- 
'act  of  the  reducing  agent  with  the  inner  nart  of  the 
grains  of  ore,  no  matter  what  is  the  degree  of  fineness  of 
the  grinding  and  the  hcmogeueity  of  the  mixture.  The 
practical  results  obtained  with  tliis  metliod  of  procedure 
are,  however,  due  to  the  beneficial  influence  or  action 
of  the  gases  evolved  in  the  opera' ion.  Were  it  not  for 
that  help,  tlie  reduction  would  be  faultv  and  incom- 
plete. If  the  gaseous  phase  takes  such  an  important  part 
in  the  most  citical  period  of  the  iieneti-at'on  and  com- 
pletion of  tiie  reaction,  there  is  no  doilit  that  the  whole 
operation  can  be  carried  out  also  with  gases  alone,  pro- 
vided these  gaseous  reducers  are  placed  in  the  right  and 


jiecessary  conditions  to  do  thorough  work  as  is  the  ease 
of  the  blast  furnace. 

The  present  investigation  belongs  to  the  class  of  pro- 
cesses based  (m  the  employment  of  gaseous  reducing 
agen's  alone,  without  contact  of  any  kind  between  solid 
fuel  and  the  ore  chai'ge,  eithe;-  in  the  reduction  or  the 
melting  oix'rations. 

The  Reduction  Problem. 

Among  tlh"   iirini-ipal    rauscs  of   industrial   failure  in^ 
the  solution  of  the  direct  prnecss  problehm,  are  two  that 
can  be  said  to  form  the  main  obstacles  in  the  practical 
and  economical  realization  of  the  scheme,  namely: 

(1)  Deficiency   in  the  methods  of  generating  eco- 

nomically and  practically  a  Reducing  Gas, 
of  great  purity,  and  at  the  convenient  tem- 
perature, using  ordinarjr  and  low-grade  fuels. 

(2)  Deficiency  in  the  methods  of  apph'ing  a  cur- 

rent of  Reducing  Gases,  to  the  treatment  of 
the  iron  ores,  in  order  to  obtain  a  complete 
reduction,    with    the     minimum    volume     of 
gases. 
The  joint  solution  of  these  two  points  is  necessary  in 
order  to  avoid  the  economical  and  technical  failures  of 
Iiast   attemji's,   because  the  same  unsatisfactory  results 
would  be  obtained  with  a  perfect  reducing  gas  and  an 
imperfect   application   as   also   with  the   use  of  an   im- 
])erfect   :  educing  gas  combined  with  a'  perfect  applica- 
tion. •  ■■ 

It  can  therefore  be  said  that  the  necessity  of  solving 
bo'h  important  phases  of  the  operation  is  a  mo.st  desir- 
able one,  with  reference  to  the  generation  of  the  reducing 
gas,  but  with  regard  to  the  ((uestion  of  its  utilization,  it  ' 
is  of  a  vital  importance.  Indeed,  both  objectives  have 
to  be  fulfilled,  if  a  direct  pi-ocess  is  intended  to  take 
industrial  raid\. 

The  Reducing  Gases. 

A  reducing  gas,  for  all  practical  purjxises,  can  be 
considered  unsuitable  to  do  a  reductive  work,  when  its 
degi-ee  of  saturation,  or  in  other  words,  when  the  ratio 
of  the  volume  of  the  oxidizing  elements  contained  in  'he 
gas,  to  tihe  volume  of  the  oxidizing  phis  the  reducing 
elements,  is  equal  to  a  value  approaching  0.30;  that  is 
to  say  when  a  reducing  gas  emerges  from  a  reducing 
furnace,  after  a  reductive  ta.sk,  with  70  per  cent  of  its 
reductive  elements  intact  or  still  untouched,  it  is  con- 
sidered in  good  practice  to  have  accomplished  a  perfect 
industrial  work  as  far  as  possible.  Blast  furnace  toji 
gases  very  seldom  reach  these  figures,  being  as  an  aver- 
age of  a  value  between  0.2.5  and  0.28.  Cases  are  cited, 
in  some  reports  with  such  a  high  value  as  0.35,  but  these 
are  far  from  being  the  result  of  daily  practice,  and  are 
not  considered  for  a  single  moment  here  at  the  presen' 
time  as  a  base  for  further  calculations. 

It  can  be  easily  inferred  that  in  order  to  have  the 
greater  utilization  of  a  given  volume  of  reducing  ga.s, 
its  degree  of  saturation  must  approach  as  near  as  pos- 
sible, a  value  equal  to  0.00  when  entering  the  reducing 
furnace.  These  conditions,  however,  canno^  be  easily 
fulfilled  in  a  work  of  eveiyday  routine.  The  ordinary 
producer  gas,  has  a  degree  of  saturation  already  when 
leaving  the  pi-oducer,  between  0.11  and  0.26,  in  its  d:y 
analysis,  which  always  conveys  a  lower  value  than  the 
real  one,  on  account  of  appreciable  quantities  of  unde- 
composed  steam,  which  passes  awa.v  with  the  gases. 

Another  important  phase  in  reduction  with  gases  is 
the  temperature  at  which  the  oi)ei-aticn  is  carried  out. 
At  a  low  temperature,  the  reductive  action  of  the  gases 
is  nil.  while  it  grows  as  the  heat  is  raisecL  On  the  other 
hand,  the  same  thing  occu's  with  the  oxidizing  energy 
of  the  oxidizing  elements  contained  in  the  gases,  that  is 


Febniarv,   1922. 


IRON     AND     STEEL     OF     CANADA 


31 


to  say,  according  to  the  temperature  the  oxidizing  ele- 
ments neutralize  a  part  of  the  power  of  the  reducing 
ones,  the  action  being  more  and  more  energetic,  with 
the  increase  of  the  teiiii)erature. 

Then,  for  eveiy  degree  of  saturation,  there  is  a  max- 
imum temperature  at  wliicli  the  gas  can  be  applied  suc- 
cessfully to  do  reductive  work,  over  which  the  oxidizing 
elements  should  be  more  powerful  than  the  reducing, 
and  final  oxidation  would  take  place. 

Consequently  the  higher  the  saturation  degree  of  a 
gas,  before  entering  the  reducing  furnace,  the  lower  is 
the  temperature  at  which  it  can  be  applied,  and  vice- 
versa;  on  the  other  hand,  as  the  reducing  affinity' and 
\-el()city  of  reaction  increases  with  the  temperature  in  a 
somewhat  h.vperbolic  curve,  the  employment  of  low  tem- 
peratures as  a  consequence  of  high  saturation  degree, 
or  abundant  oxidizing  elements  in  the  gases,  means  not 
only  very  large  volumes  to  be  circulated  on  account  of 
its  chemical  composi'ion,  but  also  a  very  long  time  of 
treatment  due  to  its  temperatu:e,  circum.stances  which 
embody  a  costly  and  impracticable  method. 

Producer  gas,  although  satisfactory  for  general  in- 
dustrial purposes,  is  a  poor  reducer,  having  tlie  two  de- 
fects cited  above,  i.  e.,  that  it  emerges  from  the  producer 
with  a  high  saturation  degree  and  besides  at  a  lower 
temperature  than  tlu'  maximum  desirable  for  reduction 
corresponding  with  its  comi)osition. 

Some  direct  processes,  undertaking  the  reduction  with 
producer  gas,  employ  'lie  expedient  cf  heating  up  the 
gases  before  its  entry  into  the  reducing  furnace,  and 
endeavor  by  this  method  to  increase  its  reducing  power. 
In  the  majority  of  cases  this  is  a  costly  expedient,  if 
not  a  prohibitive  one,  disregarding  other  defects. 

A  practically  complete  reduction  of  the  iron  ore,  on 
an  economic  base,  and  as  far  as  the  (piality  of  the  reduc- 
ing mediums  are  concerned,  can  be  effected  industrially 
only  by  the  use  of  pure  reducing  gases,  emerging  directl.y 
fi'fim  the  gene;ating  agency  at  the  proper  high  temper- 
ature, in  order  to  enter  the  reducing  furnace  without  a 
preparatory  heading. 

It  is  well  known  there  are  great  difficulties  encounter- 
ed in  the  working  of  producers  tending  to  generate  gases 
containing  little  or  no  oxidizing  elements,  and  in  work- 
ing at  high  temperature ;  and  that  there  is  needed  spec- 
ial if  not  selected  coals. 

Producers  working  with  coke,  and  hot  blast,  in  a  sim- 
ilar way  to  a  blast  fui-nace,  slagging  the  ashes,  have  been 
tried  for  other  industrial  uses  and  some  satisfactory  re- 
sults have  been  obtained;  but  it  must  be  also  borne  in 
mind  that  special  cokes  derived  from  special  coals,  in 
determined  ci' cumstances  and  loca'ions,  cannot  be  con- 
sidered other  than  exceptional,  and  seldom  serve  the 
purpose  of  the  direct  process,  namely,  the  iiossibility  of 
using  poor  cr  low-grade  fuels. 

The  present  methods  of  manufactui-ing  iron  and  .steel 
have  confined  the  producing  centers  to  the  vicinity  of 
proper  coal:  meanwhile  other  localities  and  centers,  to- 
da.v  doimant.  contain  both  rich  iron  ore  deposits  and 
fuels  of  different  description  from  those  necessary  for 
our  blast  furnace  reipiii-ements.  some  of  them  rich  fuels, 
some  others  poor,  but  barred  today  for  the  smelting  cf 
iron  ores. 

It  is  not  necessary  here  to  review  the  different  ty|)es 
of  ordinary  gas  jiroducers  that  are  successfully  work- 
ing in  many  industries  and  satisfying  the  requirement 
expected  from  that  class  of  apparatus  today.  All  of 
tliem  ai-e  well  known,  and  although  their  heat  efficiency 
is  highly  acceptable  and  good  for  what  'hey  are  usually 
applied  to,  the  composition  of  the  gas  generated  is  far 
from  answering     satisfactorily  the  indispensable  condi- 


tions required  for  the  s[)ecial  task  of  an  effective  and 
economic  application  to  the  reduction  of  iron  ores,  foi- 
the  reason  already  expressed.  For  these  -same  reasons  it 
is  considered  utterly  impracticable  to  make  a  good  re- 
ducing gas  in  large  uuit.s  tlirougli  the  medium  of  present 
da.y  industrial  producers.  In  this  connection  a  method 
for  the  generation  of  reducing  gases,  which  it  is  believed 
would  solve  entirely  this  side  of  the  problem,  is  dealt 
with  later  in  detail  and  can  be  applied  with  advantage 
not  only  to  the  usual  coking  coals,  but  to  jiractically  an.\- 
obtainable  fuel,  like  lignites,  peat  and  coal  mixtures,  oil, 
and  tar,  gasifying  them  into  fixed  or  permanent  gases, 
practically  without  oxidising  elements  and  cracking 
gases,  which  tend  to  decrease  its  reductive  properties. 

The  method  of  gasification  tends  to  a  practical  reali- 
zation of  laige  units  to  cope  with  the  huge  production 
necessary  for  any  indu.strial  development  of  this  kind, 
if  this  latter  can  aspire  to  take  a  prominent  position 
amongst  our  already  well-developed  methods  of  steel 
manufacture. 

Gasification  or  Atomized  Fuels. 

.Since  the  first  practical  application  of  burning  pow- 
dered coal,  many  attempts  and  processes  have  been  put 
forward  in  order  to  use  the  same  fuel  for  generation  of 
industrial  or  producer  gas.  However,  at  the  present 
moment,  so  far  as  the  knowledge  of  the  writer  is  con- 
cerned, none  of  the  trials  made  has  given  enough  satis- 
faction to  justify  its  adoption.  To  cite  only  those  re- 
ceiving more  or  less  public  report,  Gobbe,  in  Belgium ; 
De  Laval  in  Sweden,  Junquera  in  Spain,  Marconnet  in 
France,  and  Allis-Chalmers  (Hirt  producer),  in  United 
^States,  have  .shown  that  the  resulting  gases  had  approx- 
imately the  heating  value  of  blast-furnace  top-gas,  con- 
taining a  high  percentage  of  C0„  and  partially  decom- 
posed hydrocarbons,  liaving  a  relatively  low' calorific 
value  when  cooled,  and  keeping  a  great  part  of  the  orig- 
inal powdered  coal  in  suspension  as  powdered  coke. 

The  methods  of  processes  put  forward  can  be  divided 
into  two  groups,  namely:  (a)  One-step  processes  and 
(b)  two-s'ep  processes. 

The  one-step  process  consist  in  introducing  a  current 
of  air  into  a  chamber  with  the  theoretical  quantity  of 
powdered  coal  to  form  producer  gas  by  incomplete  com- 
bustion. Thus  all  the  fuel  is  first  subjected  to  a  rapid 
distillation;  the  air  introduced  for  the  incomplete  com- 
bustion of  the  wliole  fuel  is  generally  more  than  that 
nece.s.sary  for  the  complete  combustion  of  the  contained 
volatile  matter,  with  the  result  that  these  vola'iles  are 
the  first  to  burn.  A  small  amount  of  the  fixed  carbon 
also  is  con.sumed,  a  high  temperature  is  quicklv  produced, 
and  the  remainder  of  the  fixed  carbon,  remaining  as 
powdered  coke,  reacts  with  the  products  of  combuslion 
of  the  volatile  matters,  decomposing  the  CO..  and  H.O 
into  CO  and  H,  respectively. 

The  two-step  process  divides  the  operation  into  two 
stages;  the  first  introduces  air  with  "^he  theoretical 
quantity  of  powdered  coal  for  pe- feet  combustion,  and 
then  ilntrcduces  by  a  second  injection  the  theoretical 
quantity  of  powdered  coal  to  tran.sform  the  produc^s  of 
combu.stion  into  fuel  gases.  Practical  inconveniences 
prevent  tlie  two-step  process  from  being  carried  out  in 
Its  theoretical  entiretJ^  as  will  be  seen  afterward. 

Theoretically  the  same  amount  of  the  mic  work  has 
to  be  done  in  both  processes  to  treat  the  same  kind  of 
coal  and  to  arrive  at  the  same  end.  Only  slight  differ- 
ences in  temperatures  will  result,  these  due  to  the  way 
in  which  operations  are  carried  out. 

In  both  i)rccesses  the  reactions  are  the  same  as  those 
ni  ordniary  gas  producers,  with  the  difference  that  par- 
tial distillation  of  the  coal  is  effected  in  the  cool  or  top 
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zone  of  a  c-oininon  gas  producer,  while  in  gasifj'ing 
powdered  eoal  this  distillation  takes  place  in  zones  of 
high  temperature.  Thus  dissociation  of  the  hydrocar- 
bons is  more  complete.  Provision  evidently  must  be 
made  for  this  important  difference. 

On  first  impression,  it  seems  that  neither  the  one- 
step  nor  the  two-step  process  is  distinctly  more  advanta- 
geous with  the  exception  perhaps  that  the  two-step 
process,  although  with  the  slight  complication  of  a  se- 
cond fuel  injection  and  control,  makes  possible  the  em- 
ployment of  different  kind  of  fuels  for  tlie  first  injec- 
tion and  the  second.  A  second  injection  of  anthracite, 
coke  or  charcoal  may  be  made,  which  so  far  have  pre- 
sented great  difficulties  in  the  one-step  gasification. 

Both  processes  are  so  simple  as  to  be  considered  much 
more  handy,  compact  and  controllable  than  any  of  the 
ordinary  producers  of  standard  type. 

Considering  the  great  advantage  to  be  gained  liy 
treating  raw  materials  with  such  a  considerable  surface 
action,  it  seems  curious  enougli  that  no  better  results 
liave  been  obtained.  This  in  turn  .suggests  that  some 
theoretical  reasons  underlying  practical  requirements 
probably  not  accounted  for  have  been  standing  in  the 
way  of  "commercial  success.  The  very  presence  of  large 
quantities  of  carbon  suspended  in  the  partly  decom- 
posed products  of  combustion  making  up  the  final  ga.s 
evidently  shows  that  complete  reaction  between  carbon 
and  C'Oo  and  H,.0  lias  not  taken  place,  either  due  to 
faulty  conditions  of  temperature  or  pressure  or  a  lack 
in  time. 

A  gas  pi-oducer  working  with  atomized  fuels,  would  im- 
mediately answer  the  will  of  the  operator,  woulil  be 
easy  of  control,  and  with  the  modern  gas  recorders, 
thermocouples,  iiulicators,  automatic  change  of  stoves, 
etc.,  it  will  re(iuire  the  minimum  of  personnel  and  at- 
tention. 

The  Reduction  of  the  Ore. 
Experiments  on  the  reduction  of  iron  ores,  by  means' 
of  carbon  monoxide,  and  also  hydrogen,  at  various  tem- 
peratures, have  been  carried  out  by  many  well  known 
authorities,  and  apparently  in  an  exhaustive  manner. 
Tlie  experiments  of  Sir  Lowthian  Bell,  amongst  otliers, 
are  still  considered  as  classic  results  and  taken  as  exam- 
ples and  references  in  many  of  the  later  tests  by  other 
experimenters. 

Notwithstanding,  in  nearly  all  the  experiments  pub- 
lished, as  far  as  the  knowledge  of  the  writer  is  con- 
cerned, no  special  mention  is  made  and  no  allowance  is 
provided  except  incidentally  for  such  important  factors 
as  velocity,  pressure,  number  or  percentage  of  molecules 
of  gas  in  actual  contact  with  the  ore,  lineal  extension  of 
contact,  etc. 

The  purely  chemical  side  of  the  question  has  been 
dealt  with  in  hund'eds  of  experiments;  equilibrium  de- 
termined, rela  ive  affinity  ritlined;  but  tlie  purely 
physical  asjiect,  the  influence  of  the  mere  material 
working  conditions,  with  reactions  .so  strong  as  to  dis- 
tort the  real  meaning  of  the  chemical  phase,  has  not  been 
put  forward  in  a  clear  and  distinct  manner.  As  a  con- 
sequence of  this,  the  resul's  of  so  numerous  and  detail- 
ed experiments  can  only  show  abstract  figues,  which, 
although  fundamental,  are  incomplete  and  lacking  in 
finality. 

If  a  blast  furnace  were  today  an  ah.sojuteiy  unknown 
working  agency,  aiul  such  an  apparatus  were  to  be  de- 
signed, based  on  the  knowledge  we  liave  of  laboratory 
experiments  on  the  reduction  of  ores,  the  resul;ing  de- 
vice would  be  a  most  decided  failure.  Not  a  failure 
because  the  laboratory  :  esults  are  wrong,  but  fm-  the 
rea.son  that  they  do  not  show,  in  their  description  and 
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published  reports,  the  exact  conditions  under  which 
those  experiments  have  taken  place.  The  application 
of  these  incomplete  data  from  laboratory  results,  on 
an  industrial  scale,  has  been  the  main  cause  of  all  the 
direct  process  failures. 

As  we  have  in  the  blast  furnace  a  practical  apparatus 
for  reduction — in  reality  the  only  reliable  one  we  pos- 
sess today — showing  steady  and  unvarying  work  in  the 
performance  of  its  duty,  we  are  compelled  to  draw  cer- 
tain inferences  from  this  practical  example,  due  to  the 
lack  of  other  independent  information,  in  order  to  com- 
pare its  jiractical  results  with  the  probable  ones  that 
should  be  obtained  in. the  direct  process.  The  only  way 
to  accompli.sh  this  end  is  to  reduce  the  conditions  of 
both  to  a  i-ommon  measurement,  if  this  can  be  done  with 
two  such  different  processes. 

In  a  blast  furnace,  the  main  bulk  of  the  reduction  is 
carried  out  in  the  so-called  gas  reduction  zone,  between 
the  top  and  the  10000  deg.  C.  zone.  Within  this  space, 
about  90  per  cent,  of  the  oxygen  of  the  ore  is  removed 
by  the  action  of  the  circulating  reducing  gases  alone, 
which  ga.ses  are  generated  at  the  bottom  of  the  furnace, 
or  tuyere  zone.  In  reality  this  zone  does  not  represent 
exclusively  the  proper  gas  reduction  zone,  but  the  joint 
length  of  the  preparatory  or  pre-heating  and  the  gas 
reduction  zones,  as  practically  no  reduction  starts  be- 
fore te  hore  has  been  heated  iip  to  at  least  350  to  400 
deg.  ('. 

T,iie  iron  ore  constitutes  about  25  per  cent,  to  28  per 
cent,  of  the  total  volume  of  the  charge;  the  res',  of  from 
75  jier  cent,  to  72  per  cent,  is  occupied  by  the  coke  and 
tlie  limestone  together. 

Under  these  conditions,  the  iron  ore  can  be  consider- 
ed as  floating  in  separate  lumps,  within  a  moving  mass 
of  coke  and  limestone  of  different  sizes  and  shapes  and 
is  surrounded  by  these  practically  inert  solid  bodies, 
non-plastic  and  non-adhesive  in  character,  which  assist 
in  tlie  maintenance  of  a  free  passage  and  an  even  dis- 
tribution of  tlie  fjaseous  current  upon  which  the  i)he- 
nomena  of  reduction  depend. 

Tlie  ])ieces  of  ore  in  their  movement  towards  the 
bottom  of  the  furnace  are  subjected  under  most  favor- 
able conditions  to  the  reducing  effect  of  the  passing 
gases,  presenting  their  downwaid  half  surfaces  to  the 
full  direct  action  of  the  ascending  gaseous  current.  The 
increasing  successive  diameters  of  tlie  furnace  in  that 
first  zone  and  also  the  ruiequal  movement  of  descent 
oblige  the  lumps  composing  the  charge  to  take  different 
alignments  or  groupings,  resulting  in  a  continuous 
change  in  the  position  of  their  axes.  This  movement 
gives  an  even  exposure  of  the  different  surfaces  to  the 
action  of  the  gases,  and  the  effect  can  be  considered  as 
uniformly  felt  on  the  whole  surface  of  each  lump  of 
ore  during  its  passage  through  the  gas  reducing  zone. 

"When  the  reduction  begins  in  a  lumj)  of  ore,  the  outer 
surface  is  first  attacked,  forming  a  film  of  sponge  iron, 
and  the  following  reduction  work  is  upon  .successive 
new  unexposed  surfaces  lying  underneath  the  already 
I  educed  crust.  This  work  is  not  only  a  chemical  action 
but  is  also  a  physical  work,  requiring  the  penetration  of 
the  gaseous  current  through  the  porous  diaphragm  form- 
ed by  the  spongy  iron  previously  reduced. 

At  each  successive  .step  the  reducing  gas  has  to  pene- 
trate through  thicker  and  thicker  layers  of  the  porous 
diaphragm,  which  naturally  increases  the  resistance  to 
the  passage  of  ijfas,  not  only  inwards  but  outwards.  When 
the  combined  resistances  to  free  passage  through  the  in- 
terstices of  the  charge  and  to  the  passage  througli  the 
pores  of  the  diaphragh  is  very  marked,  the  reduction 
would  practically  s"op  at  a  certain  depth  of  diaphragm, 
and  the  lump  of  ore  would  be  reduced  completely  or  in- 
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STORIES  of  the  SEA 


AND     THE 

Grand  Bank  Fishermen 

hy  FREDERICK  WILLIAM  WALLACE 

THE    VIKING    BLOOD 

A  Story  of  Seafaring. 

A  novel  of  deep-water  seafaring  'round  the  Horn  in  a  four-mast  barque 
and  latterly  in  the  Bank  fisheries  of  Nova  Scotia.  A  story  of  action  with 
the  scenes  laid  in  Glasgow,  Vancouver,  Halifax,  Havana  and  "Eastville,  N.S." 

Cloth  $1.75 

BLUE    WATER 

A  Tale  of  the  Deep  Sea  Fishermen. 

A  second  edition  of  this  well-known  novel  of  seafaring  on  the  Grand 
Banks  which  has  been  pronounced  by  critics  in  Great  Britain  and  Canada  to 
be  the  best  of  its  kind. 

Cloth  $1.75 

THE   SHACK   LOCKER 

Yarns  of  the  Deep  Sea  Fishing  Fleets 

A  collection  of  short  stories  of  hazard  and  adventure  on  the  Banks,  select- 
ed from  out  of  the  best  previously  published  in  American  magazines. 

Cloth,  $1.50 

Sold  at  all  booksellers  in  Canada,  or  from  the  publishers 

MUSSON     BOOK    COMPANY,     Limited 

TORONTO,  ONT. 
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Of   the   steel   industry    

And  your  technical  pages   

Are  the  best  source  of  new  ideas 

Concerning  methods  and  machines   .  . 

For  improving  production 

Moreover    

There  are  only  two  ways    
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With  the  only  magazine  that    
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And  what's  more  

You  can  prove  it   

By  simply  send  ing 

Tihe    Coupon    


THE  INDUSTRIAL  DIGEST, 

25  West  45tlJ  St.,  New  York,  N.Y. 
It  sounds  good  to  me,  so  send  along  your  fortnightly 
digest  of  600  trade  and  technical  papers,  classified 
by  industries.  And  save  a  copy  of  the  annual  Index 
for  me,  too.  If  it 's  as  good  as  you  say,  I'll  send  a 
check  for  Six  Dollars  after  two  issues. 
Name    Position 


Firm  .  . 
Address 
City    .  .  . 


■  '(iiii|)]etcly  according  to  il^  maximum  diameter.  The 
lime  takeji  to  reach  the  maximum  thickness  is  then  a 
problem  of  penetration. 

On  tlie  other  hand,  so  far  back  a.s  in  1871,  Thomas 
Whitewell,  the  inventor  of  the  weU-lmown  heating 
stoves  in  England,  experimenting  with  other  ends  in 
vi<'w,  witli  different  blast  temperatures  and  different 
viiliimes  of  air  injected  in  l)la.st  furnaces,  confirmed  by 
practical  exijerimeuts  the  fact  already  observed  by 
others  that  within  relatively  wide  limits  "The  increase 
in  production  was  directly  in  proportion  to  the  increase 
in  the  amount  of  blast  thrown  into  the  furnace..."  or 
in  othei-  words,  to  accelerate  the  time  taken  for  reduc- 
tion is  nothing  more  than  a  problem  of  bringing  more 
volume  of  gases  into  contact  with  the  ore  in  the  unit  of 
time,  but  of  cour.se,  without  exceeding  the  economical 
limits  of  gas  circulation  per  unit  of  charge  reduced,  ac- 
cording to  the  general  dimension  of  the  furnace. 
Two  Elementary  Laws. 
These  two  important  points  closely  correlated  one  to 
another,  are  the  ones  upon  which  hinge  the  wliole  re- 
duction problem  and  can  be  summarized  in  the  two 
following  elementary  laws: 

(i)  That  in  reactions  between  solid  and  gaseous 
materials,  the  rate  of  reaction,  within  certain  prac- 
tical limits,  and  assuming  an  even  composition  and 
temperature  is,  a:  any  moment,  directly  propor- 
tional to  the  velocity,  with  which  the  gas  impinges 
and  is  removed. 

(2)  That  in  cases  where  the  surface  action  is  es- 
sentially modified  by  the  interposition  of  a  porous 
diaphragm,  the  velocity  of  replacement  of  the  gas 
molecules  able  to  reach  the  new  unattacked  surfaces 
is  at  any  moment,  a  direct  function  of  the  Law  of 
Penetration. 
Continuous  Melting  of  Sponge  in  Primary  Electric 

Melter. 
Electric  fui-uaces  are  not  cou.sideied  unanimously  by 
inm  metallurgists  as  the  most  economical  and  practical 
agency  for  melting  opera  ions.  The  good  results  ob- 
tained by  some  users  are  not  confirmed  by  other  less 
fortunate  operators.  The  final  results  are  always  shown 
and  used  hi  a:  gument,  but  the  causes  of  economic  fail- 
ure, are  not  often  stated,  and  less  often  corrected.  In 
every  existing  process,  tliere  are  unavoidable  losses,  to- 
ge'her  with  avoida])le  ones,  which  are  not  always  ap- 
[)arent  to  casual  oliserver.  The  electric  furnace  melt- 
ing operation  has  relatively  few  items  to  deal  with — 
power,  i-epairs  and  electrodes.  We  have  today  reached 
nearh^  a  standard  type  of  furnace  with  what  appears  at 
first  sight,  slight  variations  in  its  mechanical  details, 
but  notwithstanding  this,  big  differences  exist  between 
operations  .carried  out  in  two  works,  under  similar  con- 
ditions. 

To  cite  a  jjractical  example,  in  a  paper  read  by  R.  0. 
Mercer,  in  London,  May  S,  1919,  at  the  meeting  of  the 
Electrical  Engineers  of  England,  entitled  "Electric 
Furnaces  in  the  United  Kingdom,  1918"  ajid  based  on 
official  data  collected  hy  tlie  Ministry  of  Munitions,  it  is 
cited  that  while  the  actual  consumption  of  graphite 
electrodes  was,  with  a  certain  make  of  furnace,  6.0 
i)oiuids  iier  ton  of  steel  in  the  ladle,  starting  with  cold 
materials,  and  a  power  consumption  of  890  KWH,  as  an 
average  for  a  full  period  of  over  five  and  a  half  months, 
tlie  nearest  approach  by  another  well-known  make  was 
1-!  pounds  with  economizers,  and  the  general  average 
consumption,  under  what  was  considered  fair  condi- 
ions,  was  nearly  30  pounds,  without  economizeis.  The 
existence  of  such  remarkable  differences  in  a  known  art 
indicates  that  there  is  something  wrong  somewhere 
wliich  must  be  corrected. 
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Accuiunlators,   Hydraulic: 

Sniait-TiiMior    Mnchiiip    ('o  .    llair.ilioM,    (mi 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Air    CoinpreBsors: 

U.    T.    Gilnian    &   Co..    Montreal. 
Aliiminum: 

A.  (,'    Leslie  Co.    l-td..   Montreal. 
Angle   Bars: 

Steel    Company   of   Canaa,    Ltd.,    Hamilton.    Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Barbed   Wire   Galvanized: 

Steel    Company    of    Canada.    Ltd..    Hamilton.    Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Anchor    Bolts: 

Steel    Company   of   Canaa.    Ltd..    Hamilton,    Ont. 

Axles,  Car: 

Nova  Scolla   Steel   &   Coal    (^o  .    Limited.    Ne 
United  States  Steel  Products  Co..  Montreal. 

Axles,  Zioconiotive: 

Nova   Scotia   Steel    ,%   Coal    Co.    I.iniiled.    Ne 
United  States  Steel  Products  Co.,  Montreal. 

t,  irrel  Slock  (Black  Steel  Sheets) : 

Senec-i   lioii  &  Sleel   Co..   Buffalo.   N.Y. 
Steel   Co.   of  Canada,   Ltd.,   Hamilton,  Ont. 

«  as: 

Dominion    Iron    &   Steel   Coy.,    Ltd.,    Sydney,    N. 
United  States  Steel  Products  Co.,  Montreal. 

&nrs.  Iron  &  Steel: 

Manitoba   Steel  &   Iron   Company 

Canadian    Western    Steel    Co..   Calgary,   Alta. 

Dominion   Iron   &   Steel   Coy.,    Ltd.,   Sydney,    N. 

Ferguson  Steel  &  Iron  Co.,  Buffalo.   N.T. 

The    Steel    Company    of    Canada.    Hamilton.    On 

Beals,   McCarthy   &   Rogers.   Buffalo,    N.T. 

Nova  Scotia  Steel  &  Coal   Co..   Limited.    New 

Canadian  Drawn  Steel  Co.,  Ltd..  Hamilton.  Ont 

Canadian   Tube  &  Iron  Co..   Ltd.,   Montreal 

Leslie,   A.   C.    &   Co.    Ltd..    Montreal. 

Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 

B.ars,   Steel: 

Dominion    Iron    &    Steel   Coy..    Ltd.,    Sydney.    N.    S. 

.Nova   Scolia  Sleel   &  Coal   Co..   Limited.   New    (Jlasgow.    N.S 

Steel   Co.   of  Canada,  Ltd..  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Billets,    Blooms    and    Slates: 

Dominion    Iron    &    Sleel   Coy..    Ltd.,    Sydney.    N.    S. 

Nova  Scotia  Steel   &  Coal   Co.   Limited.    New   Glasgow.    N  S. 

Steel   Company   of  Canada.   Ltd.,   Hamilton.   Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Belting,  Rubber: 

Dunlop    Tire    &    Rubber    Goods 
Benzol: 

Dominion    Iron    &   Steel    Coy..    Ltd..    Sydney,    N.    S. 

Steel   Company   of  Canada,   Ltd.,   Hamilton,   Ont. 

Montreal.  Que 

lis,  Steel: 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Reid  &   Brown  Structural  Steel  &  Iron   Work!^ 
Toionto   Iron    Works,    Toronto,    Ont. 


Glasgow.   N.S. 


Ltd..    Toronto.    Out 


Ltd.,   Toronto 


Black  Steel  Sheets; 

B.  &  S.   H.  Thompson  &  Co.,  Ltd. 
Seneca  lion  &  Sleel   Co..   Buffalo.   N.T. 
Leslie  &  Co.,   Ltd.,  A.   C,  Montreal,  P.    Que. 
Steel  Co.  of  Canada,   Ltd.,  Hamilton,  Ont. 

Blooms  &  Billets: 

Algoma  Steel  Corp..   Ltd.,   Sault  Ste.   Marie. 
Dominion    Foundries    &    Steel.    Ltd.,    Hamilton.    Oni 
Dominion   Iron   &   Steel   Coy..   Ltd.,   Sydney,   N.   S. 
Steel   Co.   of  Canada,   Ltd..   Hamilton,   Ont. 
United  States  Steel  Products  Co.,  Montreal. 

.Boilers: 

Sterling    Engine    Works.    Winnipeg,    Man. 
R.   T.   Gilman   &  Co.,   Montreal. 


Bolts: 

Baines  &  Peckover,  Toronto,  Ont. 
Steel  Co.  of  Canuda.  Ha..inton.  Ont 
Canadian   Tube  &  Iron   Co.,   Montreal.   P.Q. 


Box   Annealed   Steel   Sheets: 

B.  &  S.   H.  Thompson  &  Co.,   Ltd. 
Seneca   Iron  &  Steel   Co..    Buffalo.   N.T. 
Quigley  Furnace   Specialties   Co.,   New   Tork. 
Dominion  Foundry    Supply  Co..    Ltd.,    Montreal. 
Steel   Co.   of  Canada,  Ltd.,  Hamilton,  Ont. 

Brass  Goods: 

Dunlop   Tire  &   Rubber   Goods  Co..    Ltd.,   Toronto.    Ont. 

B  rlck-in  Bulatlng : 

Quigley  Furnace   Specialties  Co.,   New   York. 
Dominion  Foundry  Supply  Co.,  Ltd.,   Montreal. 

Bridges: 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brushes,  Foundry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Buildings,  Metal: 

Pedlar  People.  Limited.  Oshawa.  Ont. 
Hamilton   Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion   Foundries  &  Steel.  Ltd.,  Hamilton.  Ont. 


Gravity   Carrier  Co.,   Toronto,   Ont. 

Gaskets,  Rubber: 

Dunlop   Tire  &   Rubber   Goods   Co.,    Ltd.,    Toronto.    On«. 

Cast  Iron  Pipe: 

National    Iron   Corporation,   Ltd..   Toronto 
Hyde  &  Sons.   Montreal.   Que. 
Canada  Iron  Foundries,   Montreal. 


Co.,    Li 


ited.    Hamilton.    Ont 


Castings,  Brass: 

Wentworfh    Mfg.    Co..    Limited.    Hamilton.    Ont. 
Algoma  Steel  Corp.,   Ltd..  Sault  Ste.   Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Bronze: 

Wentworth  Mfg.  Co..  Limited.  Hamilton.  Ont 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Gray  Iron: 

Canadian    Steel    Foundries,    Ltd.,    Montreal    P.Q 
Electrical   Fittings  &  Foundry.   Ltd..  Toronto,  ('nt. 
Algoma  Steel  Corp.,   Ltd..  .Sault  Ste.   Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,   Nickel   Steel: 

Hull   Iron   and   Steel   Foundries.    Ltd..   Hull.   P.Q. 
Canadian    Steel    Foundries.    Ltd..    Montreal    P.Q. 
Algoma  Steel  Corp.,   Ltd.,  Sault  Ste.   Marie. 
Dominion   Steel    Foundry   Co..    Hamilton.   Ont. 
Joliette  Steel  Co..  Montreal.  P.Q. 

Castings,  Gray  Iron: 

Reid  &  Brown  Structural  Steel  &  Iron  Works,  Ltd..  To 
Algoma   Steel  Corp.,   Ltd.,   Sault  Ste.  Marie. 

Castings,   Ualleable: 

Canadian    Steel    Foundries.    Ltd..    Montreal    P.Q 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.   Marie. 

Castings,   Steel: 

Dominion  Foundries  &  Steel,  Ltd..  Hamilton,  On*. 
Algoma  Steel  Corp.,   Ltd.,   Sault  Ste.   Marie. 

Cement,  High  Temperature: 

Quigley  Furnace   Specialties  Co..   New  York. 
Dominion  Foundry   Supply  Co.,   Ltd.,   Montreal. 

Chemists: 

Toronto  Testing  Laboratory.  Ltd..  Toronto.  Ont. 
Milton   Hersey   Co.,   Ltd..   Montreal. 
Charles  C.   Kawin   Co..    Ltd..   Toronto 

Chucks  Iiatbe  and  Borlner  Mill: 

The  Dominion  Steel  Products  Co., 


Ltd.,  Brantford,  Can. 


Bolts,  Railway: 

Nova  Scotia   Steel  &  Coal 
Steel  Co.   of  Canada.  Ltd., 


Co.,   Limited.    New   Glasgov 
Hamiltbn,  Ont. 


Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostoria,  Ohio,  U.S.A. 
United  States  Steel  Products  Co.,  Montreal. 

Concrete  Hardener  and  Waterproofer; 

Beveridge    Supply    Company,     Limited,     Montreal. 


Bolts,  Mats,  Rivets: 

Canadian     Tube    &     Iron     Co.     Ltd.      Montreal 
Steel   Company   of  Canada.   Ltd..   Hamilton.   Ont. 


Consulting   Engineers: 

W.  E.  Moore  &  Co.,  Ltd.,  Pittsburg.  P». 
TV.    S.    Tyler  Co..  Cleveland 
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Ill  a  second  paper  read  at  the  same  meeting,  another 
distinguished  engineer  published  the  causes  of  eh'ctrode 
waste^'and  the  results  obtained  by  him  in  bis  experi- 
nien\s  after  long  trials  with  large-sized  furnaces.  He 
finally  found  that  from  60  per  cent  to  75  per  cent  of  tlie 
electrode  consumption  was  due  to  its  exterior  combus- 
tion, inside  and  outside  of  the  furnace,  caused  by  in- 
duced air  currents,  coming  f-om  charging  doors  and 
spouts  and  leaking  afterwards  through  the  roof,  around 
the  elee'rode  glands.  The  adoption  of  an  air-tight  econ- 
omizer, after  various  attempts,  resulted  in  the  consump- 
tion being  maintained  at  the  low  figure  already  cited, 
which  coi'responds  to  less  than  7.:")  pounds  of  graphite 
electrodes  per  1000   KWH. 

On  the  other  hand  the  fact  of  consuming  more  elee- 
1  rodes  docs  not  mean  merely  the  expenses  corresponding 
to  a  few  more  pounds  of  gi-aphite.  The  hot  gases  leav- 
ing take  heat  from  the  furnace,  requiring  more  current, 
which  has  to  pass  through  thinner  electrodes  with 
greater  resistance,  meaning  still  more  power.  The  time 
of  treatment  is  also  affected,  and  the  cost  per  unit  in- 
creased, while  the  lining  is  apt  to  suffer  more  from  sud- 
den contractions  and  expansions,  producing  cracks  and 
internal  corrosion,  thus  increasing  the  maintenance  char- 
ges. Therefore  a  simple  statement  that  a  certain  elec- 
tric furnace  consumes  more  or  less  elec'i-odes  of  the  same 
kind  than  anothe-  furnace,  disregards  entirely  other 
important  items  entering  into  the  consideration. 

The  operator  of  one  furnace  has  his  i-easons  for  being 
satisfied  and  for  praising  electric-melting  generally, 
while  the  user  of  another  is  displeased  and  will  con- 
demn it,  with  apparently  good  reasons,  convinced  that 
he  is  right.  Personal  experience  and  views  contradict 
observed  facts  and  fundamental  reasons,  and  this  ex- 
plains the  diversity  of  opinion  that  we  hear.  Therefore, 
without  going  into  details,  it  is  not  possible  to  present 
*he  question  at  issue  at  its  real  face  value. 

"With  best  practical  conditions  for  a  good  and  inten- 
sive  reductive   work,    the    sponge    iron    has  to   be    deli- 
vered by  the  reducing  furnace  at  about  950  to  1000  C. 
This  temperature  represents  already  about  50  per  cent, 
of  the  total  heat  neces.sary  for  its  melting  and  overheat- 
ing to  1500  C,  which   applies  also  to  the   gangue  and 
flux  which  may  be  added  to  form  a  suitable  slag.     That 
there  is  a   great   advantage  in   proceeding   immediately 
with    its   melting   is   at    once    apparent.      On   the   other 
hand,  the  spongy  iron  is  exti-emely  cxidable  at  this  tem- 
jierature,   and   its  introduction   in   a  furnace  where   an 
oxidizing  atmosphere  is  prevalent,  as  for  instance,  fur- 
naces of  the  open  hearth  type  would  lead  to  great  metal 
losses,   imperilling   the   economic    advantages   gained   in 
previous  steps.     TTnder  these  circum.stances,  the  employ- 
ment of  electric  heat  a]ipears  to  be  better  justified,  as 
no  sensible  oxidation  would  take  y)lacc. 
The  Product,. 
Finally,  with  regard  to  the  characteristics  and  quality 
of  "^he  final  product  obtained  by  melting  sponge  iron, 
the  matter  has  been  discussed  at  large  by  authorities  on 
previous  occasions.     It  will  be  interesting,  however,  to 
mention  briefly  the  action  of  sulphur  and  phosphorus 
in  the  process  of  smelting.     Th?  supliur  in  the  iron  ore 
can  be  practically  climated  in  the  oxidizing  preheat- 
ing operation,  while  the  sulphur  in  the  fuel  should  be 
converted  at  the  high  temperature  into  .sulphur  dioxide 
whose  jiartial  pressure  during  the  reduction  of  the  ore 
will  be  too  low  for  dissociation  at  tlie  temperature  at 
which  the  reduction  works. 

The  p'hosp.iiorie  acid,  generally  ijresent  in  the  ores 
in  the  form  of  calcium  phosphate,  is  neither  dissociated 
nor  reduced  by  the  i-educing  gases  at  any  temperature. 


It  sliould  pass  unchanged  to  the  primary  melter,  where 
the  necessary  conditions  for  the  phosphorization  of  the 
metal  do  not  exist,  or  can  be  prevented. 

The  metal  -from  the  primary  melting,  even  under  the 
most  unfavorable  assumptions,  would  require  the  mini- 
mum of  refining  for  a  high  class  finished  steel. 


MONTREAL  AND  CANADIAN  COAL. 

The  following,  from  the  City  P'athers  of  Montreal, 
sliows  a  commendable  interest  in  a  Canadian  industry. 
As  the  Montreal  district  is  once  more  being  served  by 
coal  from  Nova  Scotia  to  a  large  extent,  as  was  the 
case  before  war  conditions  intervened,  Montrealers 
can  speak  with  conviction  and  with  authority  on  such 
a  matter. 

"If  Canadian  coal  mines  were  operated  more  inten- 
sively the  Canadian  people  would  benefit  by  a  reduc-- 
tion  in  the  cost  of  that  fuel,  and  the  Canadian  laborer 
would  benefit  by  having  more  work  to  do,  according 
to  a  resolution  adopted  by  the  City  Council  yesterday 
The  motion  further  suggested  that  the  attention  of  the 
Federal  authorities  be  again  called  to  this  important 
matter. 

"It was  accordingly  propo.sed  by  Aid.  Elie,  and  re- 
solved as  follows: 

W]liereas  a  very  large  proportion  of  the  coal  con- 
sumed in  Canada  is  imported  from  the  United  States ; 
"Whereas,o^^'ing  to  the  duties  levied  on  coal,  to  tbe 
high  rate  of  exchange  on  our  currency  in  the  United 
States,  to  the  increase  in  the  cost  of  labor  and  to  the 
heavy  freight  charges,  this  fuel  now  costs  more  than 
a  few  years  ago ; 

Whereas  the  operation  of  coal  mines  in  Canada 
would  have  the  beneficial  effect  of  i-educing  the  price 
of  coal,  of  providing  employment  for  the  Canadian 
workmen  at  a  time  AVhen  many  of  them  are  out  of 
work,  of  promoting  the  operation  of  Canadian  rail- 
ways and  of  keeping  in  the  country  the  large  6ums  of 
mone.y  expended  for  the  purchase  of  coal; 

That,  for  the  reasons  above  set  forth,  this  Coiincil 
re(iuests,  as  it  already  did  on  the  18th  of  March,  1920 
the  federal  authorities  to  further,  by  all  possible 
means,  the  intensive  operation  of  Canadian  coal 
mines. 

"In  reply  to  a  question  by  Aid.  Quintal,  the  mover 
of  the  motion  said  the  Federal  authorities  had  already 
brought  about  an  improved  state  of  affairs  since  the 
adoption  of  the  motion  in  1920.  Last  year  several 
thousand  tons  of  New  Brunswick  coal  were  brought  to 
Montreal,  and  instructions  had  been  given  that  Cana- 
dian c-oal  be  used  in  heating  government  buildings 
during  the  current  winter." 


IRON  AND  STEEL  INDUSTRY 
FOR  SOUTH  AFRICA. 

Tlie  establishment  of  an  iron  and  steel  industry  in 
South  Mrica  is  under  contemplation,  according  to  a 
report  received  from  the  U.S.  trade  commissioner  in 
Johannesburg.  The  Union  possesses  large  resources  of 
high  grade  iron  ores,  but  the  development  of  the  in- 
dustry has  been  hampered  because  lack  of  a  supply  of 
coking  coal  in  commercial  quantities  rendered  the  erec- 
tion of  bla.st  furnaces,  for  the  manufacture  of  pig  iron 
impracticable.  The  invention  of  a  new  process  has 
now^  obviated  this  difficult}^  Exjicrts  vk''ho  made  a  re- 
cent survey  estimated  that  pig  iron  can  be  produced 
at  a  cost  of  17s.  6d._per  ton. 


March,  1922. 
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:-         EDITORIAL         -:-  I 


WlIEh'lC    AUK    THE    LEADERS? 

Caiiada'.s  iroii  iirc  prnMrm  is  ever  with  u.s.  Even  the 
g-eiieral  pnbli(/  seems  to  be  awaking  slowly  to  the  fact 
that  tlieie  is  something  undignified  and  eeonomieally 
unsound  in  our  present  eomplete  dependence  upon  out- 
side sources  of  sujjply.  Still,  this  conviction  is  not  yet 
general  enougli  to  foi-c(>  ujion  our  political  leaders  de- 
cisive action  in  the  matter.  Indeed,  it  is  doubtful 
whether  the  solutic  n  of  tlie  in-ohlem  rests  mainly  u]ion 
governmental  action. 

Our  legislators  are  unable  to  act  in  the  matter  be- 
cause they  lack  a  mandate  from  the  public.  Those  tjiat 
are  selfishly  interested  are  unable  to  act  effectively  for, 
a  different  reason.  Their  counsel  is  divided — in  fact 
they  have  no  common  council.  Each  goes  his  own  way, 
irrespective  of  the  rest,  with  an  eye  more  for  his  spe- 
cial and  immediate  interests  than  for  the  general  and 
final  good  of  the  iron  industry.  Thus  one  group  want 
a  bonus  on  iron  ore ;  and  though  they  deserve  such  help, 
cannot  get  the  moial  support  of  the  industry  as  a 
whole,  and  have  not  the  means  themselves  of  convincing 
the  public.  Another  group,  not  actively  interested  in 
Canadian  ore,  are  mainly  concerned  in  preserving  a 
•sufficiently  high  tariff  to  _  permit  a  profit  on  Can- 
adian iron  made  from  American  raw  materials.  The 
third  group,  down  by  the  sea,  are  ready  to  meet  inter- 
luitional  competition,  provided  their  conditions  of  oper- 
ation are  not  unduly  hampered  by  artificial  restrictions. 
Fortimate  in  their  natural  resources,  they  do  not  heed 
the  cries  of  their  less  fortunate  brothers  inland.  Then 
there  is  a  miscellaneous  crowd  of  others  intere.sted — 
owners  of  coal  and  iron  mines,  actual  and  potential ; 
owners  of  water  powers;  national  economists;  inventoi-s 
of  processes  for  steel  and  iron  production,  and  so  on. 

It  has  been  stated  and  generally  accepted  as  a  fact 
tiiat  our  iron  ore  problem  is  a  national  one,  well  w^orthy 
of  the  nation's  serious  attention.  The  reasons  ai'e  so  ob- 
\ious  that  they  need  not  be  re-stated  here.  How  can 
the  force  of  public  opinion,  and  the  full  effect  of  na- 
tional effort  be  brought  to  bear  on  the  i)roblem?  Cer- 
tainly  not  by  the  efforts  of  the  individual  companies 
and  individuals  concerned.  These  efforts  will  be  of 
little  avail,  as  they  are  boimd  to  be  in  diverse  directions. 
If  they  are  to  have  any  effect,  they  must  be  all  in  the 
one  direction.  At  pre.sent  the  public  heai"s  one  story 
from  the  east,  and  a  different  story  from  the  west. 
Little  differences  are  aired  in  public.  There  is  no  un- 
animity, and  no  common  policy.  A  provincial  outlook 
has  obscured  the  national  aspects  of  the  case,  and  we  all 
drift  along,  we  know  not  whither. 


Our  .steel  and  iron  industry  is  a  large  factor  in  our 
industrial  system;  in  fact  it  is  the  laigest  single  factor 
of  all.  Its  voice  is,  no  doubt,  lieard  indirectly  through 
tihe  medium  of  the  Canadian  Manufacturers'  As.sociation, 
modified  by  and  attuned  to  the  voices  of  a  hundred 
other  industries,  any  of  tliem  le.ss  important  than  itself, 
and  many  of  them  subsidiary  to  itself.  This  association 
provides,  no  doubt,  a  means  to  certain  ends  desired  by 
the  iron  and  steel  producers.  But  in  our  opinion,  its 
chief  use  at  present  is  to  point  out  an  opportunity  of 
which  advantage  has  not  yet  been  taken,  and  to  provide 
an  object-les.son  much  needed  \\\-  tlie  leaders  of  our 
iron  and  steel  industry. 

The  Canadian  Manufacturers'  Association  holds  in 
sympathetic  union  and  co-operation  men  with  sjuch  di- 
verse interests  as  automobiles  and  asbestos,  carriages  and 
confectionery,  guns  and  gramophones,  pork  packing  and 
perfumes.  A  common  interest  keeps  them  tini'ed,  and 
the  differences  of  opinion  that  must  continually  arise 
are  composed  well  out  of  sight  of  the  public.  So  "power- 
ful has  this  united  body  of  Jieterogeneous  UK'rtals  be- 
come, that  (luite  fanciful  attributes  are  commonly  as- 
I'ribed  to  it. 

When  tlie  Canadian  Manufacturers'  Association,  witii 
such  a  div-ersity  of  individual  interests,  can  find  suffi- 
cient common  interest  to  hold  its  members  together  so 
firmly,  and  to  accomplish  so  much  as  it  does  in  tlieir 
interest,  there  is  no  shadow  of  a  doubt  t/hat  the  iron 
and  steel  men  of  Canada  are  warranted  in  a  belief  that 
their  common  aims  would  be  served  by  an  Iron  and 
Steel  Trade  A.s.sociation,  and  that  their  differences 
would  sink  into  insignificance.  Let  them  discard  the 
present  parochial  points  of  view,  and  the  ends  attain- 
able by  co-operation  will  come  clearly  into  perspective. 
Let  them  adopt  a  national  point  of  view,  and  the  value 
to  Canada  of  their  co-operation  will  stimulate  them  to 
effoit  that  will  ensure  progress  and  success. 

We  are  confident  that  there  are  men  of  vision  and 
sound  principle  among  our  iron-masters.  Let  them  as- 
sume the  leaderships  where  leaders  are  now  lacking, 
and  build  up  an  iron  industry  worthy  of  our  comitrv!" 


THREATENED   COAL   STRIKES. 

The  production  of  iron  de|ieiids  essentially  upon  the 
production  of  bitimiinous  coal:  hence  the  readers  of 
"Iron  and  Steel  of  Canada"  will  have  followed  with 
interest  and  concern  the  progress  of  negotiations  between 
operators  and  miners  in  the  fields  that  supply  Can- 
adian furnaces  and  mills. 
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11  lias  been  asserteil  l)y  soiiie  and  denied  by  others 
that  the  Anieriean  continent  can- afford  to  ignore  trans- 
Atlantie  affairs.  It  wonkl  seem  that  the  coal  miners  of 
the  continent  are  divided  in  their  opinions  on  this  point. 
The  eoal  strilce  of  last  summer  in  Britain  was  a  test  of 
stren<ftli  between  the  general  public  and  the  organized 
miners,  the  mine  owners  being  merely  non-essential  in- 
Sermediaries  in  the  dispute.  The  miners  returned  to 
Tork  in  mines  still  privately  owned,  but  with  enough 
eoncessions  to  salve  their  pride.  They  are  now,  under 
pressure  of  necessity,  doing  each  a  full  day's  work,  and 
Britain  alone  of  eoal  producers  lias  an  export  tra<le  that 
/s  mounting  by  leaps  and  bounds. 

The  miners  of  Nova  Scotia  have  profited  by  the 
lesson  taught  in  Britain.  They  have  naturally  objected 
to  the  reduction  of  their  wages  from  war-time  levels, 
and  have  used  every  legitimate  means  at  their  command 
to  i)revent  it.  But  the  force  of  circumstances  has  been 
too  strong  for  them.  The  coal  companies  have  had  to 
meet  the  falling  prices  set  by  their  competitors  in  tiic 
L'nited  States.  This  has  meant  either  lowering  their 
costs  or  closing  their  mines,  since  their  profits  have  never 
been  unreasonably  high,  and  will  now  stand  little,  if 
any,  reduction.  The  final  result  of  repeated  conferences 
iictween  operators  and  miners  has  been  a  compromise 
that  is  much  to  the  credit  of  both.  The  miners'  repre- 
sentatives, (and  through  them,  we  trust,  the  miners 
themselves)  have  consented  to  a  reduction  of  wages  that 
are  obviously  not  warranted  under  present  conditions. 
The  owners  have  agreed  to  wages  that  are  consi(lcralil.\ 
in  advance  o£  those  prevailing  in  li)l'4,  and  indeed  in 
Advance  of  those  officially  awarded  by  the  recent  ar- 
bitration board,  but  still  will  allow  them  to  0|>eratc  at 
a  profit.  Thus  the  production  of  coal,  profitable  Ici 
miners  and  owners  alike,  continues,  and  there  is  avoided 
the  disaster  of  closed  mines,  which  would  be  serious 
enough  for  operators,  Init  s'ill  moie  serious  for  tin' 
miners. 

Unlike  Nova  Scotia,  All)erta  is  much  clo.ser  to  India- 
napolis than  it  is  to  London.  Thus  it  is  not  altogether 
unnatural  that  the  si)irit  and  conclusions  of  the  I'liited 
Mine  Workers  headquarters  should  carry  more  weight 
in  our  western  coal  field  than  does  the  expe:  ieiice  of 
the  British  miners.  It  seems  probable,  at  this  date,  that 
the  Union  miners  of  both  the  l'nited  States  and  west- 
ern Canada  will  go  on  .strike  on  April  1st.  What  can 
be  gained  by  this,  heaven  only  knows.  What  will  he 
lost,  is  plain  for  everyone  to  see.  If  tiiere  were  some 
fundamental  principle  at  stake,  as  during  tiie  strike  in 
Britain,  one  could  understand  the  position  better;  hut 
John  T.  Lewis  has  tVrmulated  no  such  programme  as 
the  "nationalising"  of  mines  upon  which  the  British 
leaders  staked  their  reputations.  The  point  in  dispute 
is  apparently  wages  alone,  and  that  is  a  matter  foi-  fair- 
minded  discussion,  and  if  need  be.  arbitration. 

Where  the  production  of  an  essential  eommodity  like 
coal  is  concerned,  a  general  strike  is  essentially  an  ap- 
peal to  public  opinion.     In  Britain  last  summer  it  was 


lack  of  Mi])]p(irt  rrmii  the  public,  not  any  action  of  thfi 
mine-owuers,  that  sent  the  miners  back  to  work.  True, 
the  owners  made  concessions  to  the  miners,  but  no  more 
than  was  due  them,  and  mo.st  of  it  "([ui  pro  ciuo"  at 
that.  The  i)ublic  mind  on  this  contiiieut  is  not  so  well 
known  for  shrewdness  and  fairness  as  is  tlie  British. 
But  we  are  confident  that  if  an  appeal  to  the  public  is 
made  by  means  of  a  stiike  on  April  1st,  the  public  will 
finally  come  to  a  .judicial  decision,  and  the  blame  for 
an  international  calamit.v  will  be  put  on  the  shoulders 
where  it  belongs. 


SCIENTIFIC  RESEARCH. 

The  Advisor.v  Research  Council  at  Ottawa  has  .just 
issued  a  brochure  of  twenty  pages  entitled  "Research 
and  the  Problems  of  Unemployment,  Business  Depres- 
sion and  National  Finance  in  Canada."  The  title  sug- 
gests something  compendious;  but  the  twenty  pages  are 
brief  and  to  the  point,  as  befits  a  dissertation  on  scien- 
tific facts,  intended  for  wide-spread  and  popular  dis- 
tribution. We  wish  to  outline  here  the  history  of  the 
movement  of  which  this  bulletin  forms  a  part. 

Three  years  ago  there  was  first  pre^sented  in  public 
bj'  the  advisory  Research  Council  a  proposal  for  the 
establishment  of  a  National  Research  Institute  at  Ot- 
tawa. This  met  with  a  storm  of  o]iposition.  Universi- 
ties feared  their  prerogatives  (and  funds)  might  be 
curtailed.  Students  of  public  admiiiistration  foresaw 
a  further  waste  of  public  resources  in  yet  auother  gov- 
ernment department.  Misanthropes  saw  our  once-vig- 
orous researchers  waxing  fat  on  soft  government  .jobs, 
with  initiative  gone  and  progress  long  forgotten.  Hon- 
est fears  were  added  to  vague  feelings  of  distrust  and 
(it  was  whispered)  even  personal  envy  and  pi-ivate 
spite,  1o  bring  the  project  into  a  disrepute  that  was 
widespread  among  the  technical  and  general  public. 

The  gentlemen  who  had  formulated  the  idea  refused 
to  be  intimidated,  or  even  gravely  concerned  by  the 
coldness  with  which  their  proposal  was  received.  The.y 
had  studied  long  and  hard  before  i-eaching  their  con- 
clusion, and  were  prepared  to  stick  b.v  it.  The.v  pro- 
babl.y  realized  at  this  time  that  their  seed  had  been 
sowed  on  ground  the.y  had  failed  to  till  sufficiently; 
still  they  Avere  ready  to  prepare  the  ground  fui-ther 
and  sow  again,  before  despairing  of  a  crop.  Incident- 
ally it  ma.y  be  remarked  that  few  among  our  men  of 
science  realize  how  formidable  and  intricate  a  task  is 
public  propaganda,  until  enlightened  by  some  such  ex- 
perience as  this. 

Fortunately,  the  innate  persistence  of  the  researcher 
is  shared  by  the  members  of  our  Advisory  Research 
Council.  They  have  set  out  to  educate  the  public  to 
the  need  of  research  on  a  national  scale  and  for  na- 
tional objects,  and  to  convince  it  of  the  soundness  of 
the  scheme  they  have  proposed.  Most  of.  if  not  all, 
our  universities  are  now  satisfied  that  the  National 
Research  Institute  Avill  not  duplicate  their  work ;  nor 
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Avill  it  uuiliTliiki'  n'siMi-cli  tliai  slmuld  more  properly 
l>e  I'liiuluctecl  within  euUcyc  walLs.  Our  manufacturers 
now  understand  more  clearly  the  service  the  Institute 
•will  he  able  to  render  them.  It  has  been  pointed  out, 
too.  tliat  the  researcher  seems  to  have  a  kind 
of  auto-inoculatiou  against  the  energy-destroying 
diseases  that  usually  attack  government  employees. 
The  progress  of  this  propaganda  is  well  marked  by 
the  support  given  by  the  Commons  in  Ottawa  during 
the  last  session,  to  the  bill  to  create  a  Kesearch  Ins- 
titute. Possibly  it  is  fortunate  that  the  Senate  threw 
out  the  bill.  It  seems  as  if  our  House  of  Commons  had. 
for  once,  preceded  tlie  public  in  its  support  of  a  pro- 
gressive measure ;  now  the  public  may  have  time  to 
catch  up. 

It  says  much  for  the  soundness  of  judgment  and 
forbearance  of  the  Advisorj*  Research  Council  that 
tliey  have  refused  to  use  the  $100,000.00  voted  tliem 
last  autumn  in  the  face  of  the  ill-timed  and  short- 
sighted economy  of  the  Senate's  veto.  As  an  expres- 
sion of  the  Commons'  faith  in  the  judgment  of  their 
scientist  advisers,  this  was  acceptable ;  but  as  the  means 
of  erecting  and  equipphig  a  Research  Institute,  it  was 
liardly  adeipiate.  The  vote  might  easily  have  been  con- 
sidered an  earnest  of  more  to  come,  and  it  would  have 
been  quite  permissible  to  proceed  with  the  establisli- 
ment  of  the  Institute  on  this  basis.  Wiser  and  more 
far-sighted  counsel  prevailed,  and  the  education  of  the 
public  proceeds  apace,  by  means  of  public  addresses, 
press  notices,  and  now  the  present  pamphlet. 

The  discussion  and  controversy  of  the  past  three 
years  have  no  doubt  modified  somewhat  the  original 
ideas  of  the  sponsors  of  the  National  Research  Ins- 
titute. This  is  salutary,  and  indeed  necessarj-.  "We 
hope  that  the  present  legislature  will  see  to  it  that  a 
new  bill  is  presented  and  passed,  to  foimd  and  main- 
tain what  has  now  been  satisfactorily  demonstrated 
to  be  a  national  economy-  and  a  national  ueccssitv. 


Drilling,'  in  Minnesota  lias  been  an  effective  and  com- 
jjarativcly  clieap  metiiod  of  locating  ore-bodies  of  mer- 
chantable grade.  Drilling  in  Ontario  lias  usually  dis- 
pi'oved  tile  existence  of  commercial  ore-bodies,  though 
in  a  few  isolated  cases  the  issue  is  in  doubt. 


EDITORIAL    XOTES. 


Ontario's  Iron  Ore  Deposits. 

Mr.  Flaherty's  paper  in  this  issue  is  the  result  of  a 
personal  experience  in  the  locating,  exploring  and  de- 
veloping of  iron  are  deposits  throughout  Ontario  such 
as  it  can  seldom  fall  to  the  lot  of  one  man  to  accomi^lish. 
No  one  has  had  a  better  chance  than  he  to  observe  tlic 
facts  of  Nature  involved,  and  his  conclusions  are  well 
worth  attention.  The  reserves  of  iron  ore  tliat  he 
enumerates  present  a  sum-total  that  s;hr)nld.  and  must. 
stimulate  effort  toward  their  utilization. 

On  one  point  we  beg  to  differ  from  Mr.  Flalicrt.w  Wr 
Mish  to  point  out  that  the  small  amount  of  diamond- 
drilling  done  in  Ontario  as  compared  with  the  iron  dis- 
tricts across  the  border  is  mainly  a  result  of  our  failure 
to  find  merchantable  ore,   i-ather     than   a   raiisc  of  it. 


I'roducliuii  Costs  in  Australia. 

Nowhere  else  in  tlie  world  does  the  trades  union  ideal 
of  complete  social  control  come  so  near  to  realization  as 
in  Australia.  The  government  and  opposition  there  re- 
present moderate  and  extreme  branches,  respec4ively,  of 
organized  trade  unionism.  Much  that  is  good  and  of 
permanent  value  has  been  accomplished  by  these  admi- 
nistrators; but  there  are  some  features,  less  admirable, 
tliat  i)resent  a  warning  to  us  on  this  continent. 

Two  contemporarv  Australian  journals  bewail  the 
facT  that  their  iron  and  steel  industry,  which  was  built 
\i\->  and  flourished  during  the  war  time,  is  in  danger  of 
extinction  en  account  of  competition  from  India  and 
Europe.  The  Australian  industrv  is  based  upon  cheaj) 
s'i]iplies  of  coal  and  iron  ore,  both  of  excellent  quality, 
and  enjoys  as  well  the  protection  of  a  tariff.  Still,  our 
coiitenii)oraries  explain,  the  present  per  capital  i)roduc- 
tion  cf  the  Australian  labourer  and  artisan  is  so  rid- 
iculously low  that  his  overseas  competitors,  thou.sands 
'if  miles  away  and  less  favoured  by  Nature,  can  outdo 
liini.     The  lesson  is  plain  to  read. 


Iliiuliinil  ,,f  ('out  in  Cape  Breton. 

A  contributor  to  the  Bulletin  of  the  C.  I.  M.  &  M. 
says  of  the  wage  ipiestion,  which  is  now  seriously  af- 
fecting the  coal  industry  in  Nova  Scotia,  that  he  would 
be  inclined  to  take  a  chance,  strive  after  a  compro- 
mise for  a  twenty  five  per  cent  reduction  instead  of 
tliirt.v-five  and  then  give  orders  to  work  all  collieries 
full  time.  Then  with  a  million  tons  of  coal  on  bank 
he  would  be  ready  to  supply  the  extra  demand  sure 
to  follow  in  the  event  of  a  strike  in  the  bituminous 
mines  of  the  United  States. 

This  solution  of  the  present  problem  is  one  that 
might  have  good  results  for  both  employers  and  em- 
ployees. It  is  a  solution  of  course  that  places  the  risk 
on  the  employers;  but  thej-  have  to  take  such  risks  at 
all  times.  The  surest  thing  about  coal  mining  is  that 
the  .oi>erators  will  pay  the  wages  that  they  agree  to 
pa.v. 

That  the  production  of  coal  in  Nova  Scotia  should  be 
maintained  at  capacity  is  much  to  be  desired.  Provid- 
ed the  operators  believe  the.v  have  a  reasonable  chance 
iif  making  a  profit  on  operations  they  will  doubtless  en- 
deavor to  produce  large  quantities.  Faced  by  poor 
markets  and  high  costs  they  are  unwilling  to  take 
chances.  If  t'le  -osts  were  reduced  to  a  considerable 
extent  there  would  be  some  incentive  to  mine  coal  now, 
and  take  chances  on  future  markets:  but  to  mine  coal 
at  high  cost  this  year  is  not  an  attractive  enterprise. 
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Publishers'  Announcement 


The  publishers  of  Iron  and  Steel  of  Canada  take 
pleasure  in  announcing  that  they  have  been  fortunate 
enough  to  secure  the  services  of  Mr.  JOHN  THOMAS 
HOYLE,  as  director  of  extension  courses  for  the  train- 
ing and  education  of  apprentices  in  all  the  industries 
served  bv  the  journals  issued  fi'oni  the  Garden  City 
Press  Gardenvale,  Que.  They  feel  that  this  is  an  im- 
portant step  in  the  history  of  their  organization  and 
in  its  development  along  the  lines  they  have  planned. 

Mr.  Hdvle,  who  entered  on  liis  duties  at  Garden- 
vale  on  the  1st  of  tliis  uiont.'n.  is  a  Cauadiau.  He  was 
born  in  Hamilton,  Out.,  and  started  liis  counection 
with  the  publishing  business  by  serving  as  news- 
carrier  and  "devil"  on  the  Hamilton  Evening  Times. 
He  received  his  education  at  the  Collegiate  Institute, 
Hamilton;  at  McMaster  University,  Toronto;  and  at 
the  University  of  Rochester,  Rochester,  N.Y. 


Editor,  "The  Grit",  Williamsport,  Pa;  Managing  Ed- 
itor, "The  Fra  Magazine"  and  "The  Philistine",  East 
Aurora,  N.Y. ;  Vice-President  of  the  Roycrofters  and 
literary  advisor  to  Elbert  Hubbard. 

Among  the  works  which  Mr.  Hoyle  has  edited  are 
the  following:  "The  Complete  Writings  (in  fourteen 
volumes)  of  Elbert  Hubbard;  A  Roycroft  Anthology; 
In  Memoriam;  The  Liberators;  In  the  Spotlight;  The 
Philosophy  of  Elbert  Hubbard ;  The  Four  Minute  Es- 
says (in  ten  volumes)  and  The  Crane  Classics  (in  ten 
volumes)  of  Dr.  Frank  Crane;  "Good  Hardware",  As- 
pinwall.  Pa;  and  "The  Winged  Head",  Pittsburgh. 

Mr.  Hoyle  is  the  author  of  numerous  articles  in  mag- 
azines and  technical  .iournals.  He  is  also  joint  author 
of  the  Complete  Advertising  Course,  International 
Correspondence  Schools,  and  Standard  Apprentice- 
ship Courses,  United  Typothetae  of  America. 

It  will  thus  be  seen  that,  in  adding  Mr.  Hoyle  to 
their  organization,  the  publishers  are  adding  one 
whose  almost  unique  qualifications  cannot  fail  to  re- 
sult in  a  great  accretion  of  strength  and  efficiency  to 
the  entire  organization  in  practically  all  its  branches. 
His  wide  experience  in  the  preparation  of  manuscript 
and  in  the  artistic  translation  of  manuscript  into  type 
will  materially  assist  in  the  publishers'  efforts  to  build 
lip  at  Gardenvale  a  corps  of  copy  producers,  type- 
setters and  pressmen  second  to  none. 


Mr.  John  Thomas  Hoyle 

In  all  departments  of  the  publishing  business,  wheth- 
er editorial  or  mechanical,  Mr.  Hoyle  has  had  a  singu- 
larly ample  and  varied  experience.  Until  recently,  he 
was"  professor  of  Editorial  Studies  and  head  of  the  De- 
partment of  Printing  and  Publishing  at  the  College  of 
Industries,  Carnegie  Institute  of  Technology,  Pitts- 
buri-di,  and  was  on  the  lecture  staff  of  tlie  Library  School, 
Carnegie  Library,  Pittsburgh.  Among  the  other  po- 
sitions which  he  has  occupied  may  be  mentioned  those 
of  Textbook  w^riter  and  chief  of  the  editorial  depart- 
ment. International  Correspondenee  Schools,  Scranton. 
Pa.,  Manager  Textbook  Department,  International 
Correspondence  Schools,  New  York  City ;  Department 


THE   TREATMENT    OF    CARBON   MONOXIDE 
POISONING. 

Carbon  muiiDxide  ])uisoning  is  one  of  the  most  wideh" 
distributed  and  me.st  frequent  of  industrial  accidents, 
says  the  V.  S.  Public  Health  Service.  The  gas  is  without 
color,  odor,  or  taste.  It  is  an  ever-jiresent  danger  about 
blast  and  coke  furnaces  and  foundries.  It  may  be  found 
in  a  building  having  a  leaky  furnace  oi-  chimney  or  a 
gas  stove  without  flue  connection,  such  as  a  tenement, 
tailor  .shoji,  or  boarding  house.  The  exliaust  gases  of 
ga.soline  au*omobiles  contain  from  4  to  12  per  cent  of 
carbon  monoxide,  and  in  clcsed  garages  men  are  not 
itifre(|uently  found  dead  beside  a  running  motor.  A 
similar  danger  may  arise  from  gasoline  engines  in 
launches.  Tlie  gas  is  formed  also  in  stoke-i-ooms,  in  gun 
turrets  on  battleships,  in  i)etroIeum  refineries,  in  the 
Leblanc  soda  process  and  in  cement  and  brick  plants.  In 
underground  work  it  ma,v  appear  a.s  the  result  of  shot 
firing,  mine  explosions,  or  mine  fires,  or  in  tunnels 
from  automobile  exhauts  of  from  imimI  or  oil  burning  lo- 
comotives. 

Carbon  moncxide  exer's  its  extremely  dangerous 
action  on  the  Ixidy  by  displacing  oxygen  from  its  com- 
bination with  hemoglobin,  the  coloring  matter  of  the 
blood  which  normally  absorbs  oxygen  from  the  air  in 
the  lungs  and  delivers  it  to  the  different  tissues  of  the 
body. 

Oxygen  will  replace  carbon  monoxide  in  combination 
with  hemoglobin  whenever  the  propoi'tion  of  oxygen  in 
the  lungs  is  overwhelmingl.v  greater.     Therefore : 

1.  Administer  oxygen  as  quickly  as  possible,  and  in  as 
l)ure  form  as  is  obtainable,  preferably  from  a  cylinder  of 
oxygen  through  an  inhaler  mask. 

2.  Remove  patient  from  atmosphere  containing  carbon 
monoxide. 

3.  If  breathing  is  feeble,  at  once  start  artificial  res- 
piration by  the  prone  posture  method. 

4.  Keep  the  victim  flat,  quiet,  and  warm. 
.").  Afterwards  given  plenty  of  rest. 


.M;in 
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Canadian  IngersoU-Rand  Company 

One  of  the  largest  metal  woi-king  industries  in  Canada. 


The  real  history  oi;  compressed  air  as  a  factor  in  the 
industrial  transmission  of  power  dates  from  the  year 
1871.  In  that  year  the  two  pioneer  concerns  later  uni- 
ted in  the  firms  now  comprised  in  the  Ingersoll-Raud 
and  Canadian  IngersoU-Rand  Companies,  were  estab- 
lished. Starting  with  the  rock  drill  and  the  need  for 
compressing  machinery  which  its  invention  brought 
iibout,  the  Compau\-  has  been  identified  with  practical- 
ly every  important  development  in  the  production  and 
use  of  compressed  air  during  the  past  half  century. 

The  history  of  the  Ingersoll-Rand  Company  is 
therefore  synonymous  with  that  of  compressed  air  and 
of  modern  machine  mining  which  the  developmenf  of 
the  air-operated  rock  drill  made  possible. 

The  Canadian  Ingersoll-Rand  Company,  or  Cana- 
dian Rand  Drill  Company  as  it  was  then  called,  was  es- 
tablished in  Sherbi-ooke  in  1889,  with  a  total  staff  of 
some  twenty  men,  using  small  rented  premises  (about 
40  X  60  feet)  in  a  building  on  the  Magog  River,  owned 
by  the  Jenckes  ilaehiue  Company. 

"increased  volume  of  business  required  larger  quar- 
ters, and  both  Companies  moved  later  to  a  large  plant 
on  the  banks  of  the  St.  Francis  River.  The  Rand  In- 
terests used  the  Jenckes  foundry  and  powder  and  oc- 
cupied a  space  of  about  30  x  160  feet,  at  this  time.  The 


Paulson  Barking  Drums,  and  Uark  Tresses,  Steel 
Frame  Chip  Screens,  etc.,  are  products  of  the  structu- 
ral shop  located  at  this  plant,  and  the  lai'gest  shop, 
known  as  number  "15"  is  equipped  with  a  very  large 
engine  lathe,  roll  turning  lathe,  Lobdell  Grinder,  Roll 
Grooving  Planer  and  other  equipment  for  the  rapid 
and  accurate  production  and  refinishing  of  chilled 
iron  rolls,  such  as  are  used  in  rubber  mills,  paper  mills, 
etc. 

Sidings  enter  the  yards  and  various  buildings,  pro- 
viding excellent  shipping  facilities. 

Site  and  Layout  of  "Band  Plant." 
The  "Rand"  or  main  plant,  occupying  23  acres,  is 
located  on  slighth^  sloping  ground,  sej^arated  from  the 
Magog  River  by  the  Station  and  Yards  of  the  Cana- 
dian Pacific  Railway,  from  which  five  parallel  sidings 
enter  the  yards  and  buildings.  Iron,  coke  and  heavy 
foundry  supplies,  are  received  in  the  upper  j-ard  at  the 
cupola  level,  and  the  finished  product  is  shipped  from 
the  lower  levels.  Sherbrooke  has  the  advantage  of 
being  served  by  four  railways,  being  on  the  main  line 
of  the  Canadian  Pacific  Railway  from  Montreal  to  St. 
John,  the  Montreal-Portland  main  line  of  the  Grand 
Trunk,  in  addition  to  being  the  Northern  Terminus  of 


Splendid    Example    of    Modern    Mill    Construction. 


business  expanded  rapidly  and  about  1900,  the  Com- 
pany finally  moved  -to  the  present  site  in  the  upper 
part  of  the  tovm  and  built  its  own  plant. 

The  close  association  of  the  Canadian  Ingersoll-Rand 
and  Jenckes  Machine  Companies  finall,y  led  to  the  tak- 
ing over  of  the  latter  Company's  plants,  patents,  draw- 
ings, patterns,  fixtures,  good  will,  etc.,  in  January 
1918,  since  which  time  the  majority  of  the  lines  foimi- 
erly  manufactured  by  the  Jenckes  Machine  Company 
have  been  produced  under  the  registered  trade  name 
"CIRCO." 

"Jenckes  Plant." 

The  property  secured  from  the  Jenckes  Machine 
Company,  included  a  well  equipped  grey  iron  foundry, 
pattern  shop,  structural  shop,  two  machine  .shops,  a 
centrally  located  power-house  and  numerous  stQrage 
buildings  of  modern  construction. 

The  Jenckes  Plant  was  operated  contMiously  until 
May  1921,  when  it  was  decided  to  mov.e-st^me  of  the 
machine  for  equipment  to  the  Upper  Town 'Plant,  so  as 
to  centralize  manufacturing  processes  of  the  same 
class,  as  much  as  possible. 


the  Boston    and  Maine,    and  the    headquarters  of  the 
Quebec  Central  Railway. 

Inter-switching  facilities  are  good,  and  good  I'ela- 
tious  between  the  Companj-  and  the  Railwaj's,  make 
possible  much  more  prompt  railwa.y  services  than  can 
be  obtained  in  large  centres.  Electric  power  is  cheap, 
and  abundant. 

Pattern  Shop  and' Pattejrn  Storage. 

The  Pattern  Shop  of  an\-  plant  should  be  in  close 
connection  with  the  fomidry,  and  in  the  case  of  the 
plant  of  the  Canadian  Ingersoll-Rand  Company,  the 
pattern  shop  is  placed  between  the  foundrj^  and  main 
office,  so  that  it  is  easy  of  access  both.to  the  Engineer- 
ing Department  and  foundry  foreman. 

The  bttilding  is  of  brick  construction,  single-story, 
measuring  60  x  100  feet,  well  lighted  all  round,  the 
natural  lighting  being  helped  by  the  fact  that  none  of 
tlie  neighboring  buildings  are  close  enough  to  obstruct 
the  windows.  The  equipment  is  "complete,  including 
swing  cut-off  saws,  band-saws,  nip  saws,  buzz  planers, 
Sanders,  emery  discs,  cylinder  sanders,  wood-turning 
lathes,  etc. 

A  special  feature    of  the  layout   is  that  the  bench(* 
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are  arranged  cross-wise  to  the  windows;  tliis  arrauge- 
meiit  has  advantages  botli  for  lighting  and  for  general 
convenience.  Iron  tables,  with  .surface  planed  flat  and 
edges  straight  and  square,  are  in  use  for  lay-out  work, 
and  have  proved  of  very  great  value. 

There  arc  four  pattern  storage  buildings.  All  pat- 
terns are  stored  on  shelves  and  are  easily  located  by 
means  of  a  simple  numbering  sy.stem.  J5oth  patterns 
and  shelves  are  numbered. 

Foundry. 

As  previously  nientione(.l,  tlie  sloping  character  of 
the  site  of  the  plant  has  been  used  to  advantage  in  tlic 
placing  of  the  various  buddings.  Thus  tiie  foundry  is 
on  the  higher  level,  and  all  materials  used  in  the  cu- 
polas are  received  in  the  upper  foundry  yard  on  the 
cupola  level,  so  that  no  hoisting  of  materials  is  necessa- 
ry. Sand  for  cores  and  moulds  is  mixed  on  an  upper 
floor  and  supplied  to  the  core  department  and  nu)ul- 
ding  floor  by  means  of  chutes.  The  upper  floor  ex- 
tends the  whole  length  of  the  building  and  is  used  for 
storage  of  all  kinds  of  lighter  foundry  su])i)lies  and 
equipment. 

The  foundry  measures  102  x  242  feet,  has  two  cuji- 
olas  and  is  equipped  with  a  iMumford  Jtdt  Ramming 
Machine,  which  when  in.s-tialled,  was  tihe  largest  in  Can- 
ada. The  equipment  of  special  flasks  is  particularly 
thorough,  wliicli  permits  of  making  all  moulds  for  reg- 
ular lines  on  a  manufacturing  basis.  There  are  also 
smaller  jolt  ramming  machines  for  core  work:  Tabor 
Roll-Over    jMaehines    for  side    floor    work  and  a  full 


equipment  of  pneumatic  sand-rammers  i'ov  l)ench  and 
floor  use. 

The  ovens  for  i)aking  dry  sand  molds  and  cores,  are  a 
special  feature,  there  being  three  large  ovens,  twenty-five 
feet  .scpiare  and  two  smaller  ovens.  The  foundry  is 
.served  by  two  cranes  of  fifteen  and  ten  tons  capacity 
and  tliere  arc  also  jib  cranes  with  pneumatic  motor 
hoists  in  the  bays  and  in  the  cleaning  department. 

The  sandldast  room  uses  a  combination  of  Paugborn, 
Sly  and  Ingensoll-Rand  sy.stems.  This  is  essential,  as 
some  of  the  Comi)ai;y"s  products  require  sandblast  fin- 
ishing. The  cleaning  department  also  makes  use  of 
pneumatic  chippers  and  grinders.  In  addition  to  the 
product  of  its  own  foundry,  the  Company  uses  large 
quantities  of  brass,  bronze,  malleable  iron  and  .steel  cast- 
ings, which  are  made  to  its  specifications  and  analysis. 

Foundry  Yard. 

Between  tiie  foundry  ami  the  comi)ressor  shop  lies 
the  foundry  yard,  in  which  are  stored  flasks  and  ca.st- 
ings.  The  principal  feature  of  this  yard  is  that  it  is 
spanned  by  a  10-ton  travelling  crane,  which  is,  of  course, 
very  much  more  convenient  than  a  series  of  jib  cranes. 

"Number  2"  Shop. 

From  this  building  came  the  largest  production  in 
Canada,  of  8  inch  shells,  the  second  largest  of  18  pi-, 
shrapnel,  in  addition  to  thousands  of  6  inch  and  73 
m.m.  shells.  Following  the  armistice,  the  shell  mach- 
ines were  cleared  out  and  stored,  and  the  Compressor, 


A    Battery   of    Lathes    in   the    Canadian    Ingc-rsoli- R?nd    Plant, 
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I'ump  and  heavy  Jlachinery  Departments  moved  up 
from  the  original  building  on  the  (Company's  present 
site  —  Number  1,  which  is  now  used  as  a  finished  pro- 
ducts warehouse.  This  storage  building  is  ^(YA  feet 
long  by  DO  feet  wide  and  is  shown  in  one  of  the  illus- 
trations herewith. 

Xtuni)er  two  shop  is  of  one-storey  eonst ruction,  5(32 
feet  long  by  202  feet  wide,  with  ba.sement  extending 
under  the  northern  half,  the  latter  used  as  a  general 
store  room.  The  type  of  construction  is  of  the  heaviest; 
to  support  a  loading  of  250  lbs.  to  the  square  foot.  With 
a  view  to  supplying  an  abundance  of  light,  the  roof  is 
of  tlu'  '"saw-tooth"  ]\Ionitor  type,  the  clear  heiglit  under 
the  monitor  being  -iO  feet  with  25  feet  clear  height 
under  the  side  bays.  The  side  windows  are  of  the  mo- 
dern wide  type,  so  that  there  is  no  lack  of  daylight  in 
all  i)arts  of  the  shop. 

In  general,  the  etpiipnient  of  this  shop  comprises 
vertical  and  horizontal  boring  mills,  lathes,  drill  pres- 
ses milling  machines,  grinders,  gear  cutters.  Patter  & 
•lohnson  Automatics,  etc..  Compressed  air  is  used  to  a 
very  large  extent ;  pneumatic  drills  in  erection  work, 
i-hippers  and  grinders  for  finishing  up  frames,  fly- 
wheels, etc..  compressed  air  jets  for  cleaning  out  deep 
holes  in  drill-press  work,  blowing  dust  off  benches  or 
niachiue  tools,  etc. 

An  important  feature  of  the  work  is  testing;  eompres- 
sois,  pumps,  hoists  and  dozens  of  other  machines  are 
very  carefully  tested  before  shipment;  one  illustration 
herewith,  shows  a  Cameron  Pump  under  test.  This 
l>artieu]ar  pump  happens  to  be  one  of  ten  supplied  to  an 
Eastern  Canada  Pulp  Mill  on  one  order. 


Pneumatic  Tool  Department. 

The  accuracy  necessary  in  the  manufacture  of  pneu- 
matic tools  is  little  realized  by  the  geneial  public;  close 
fits  are  absolutely  necessary  and  yet  the  tools  must  not 
be  delicate,  and  must  stand  up  under  hard  service  witii- 
out  frequent  stopjjage  for  adjustment  or  rei)airs.  1' oi- 
;hese  reasons,  the  equipment  in  this  department  is 
among  the  most  modern  in  the  plant,  and  inspection  Js 
exceedingly  rigid.  The  bulk  of  the  raw  material  jjass 
iug  through  this  depaitmeut  is  alloy  steel,  wlucii  is  used 
iusteail  of  cast  iron,  or  other  material,  on  account  oi  ii.s 
much  greater  strength.  The  lathe  work  is  done  as  Un- 
as possible  on  automatics,  or  on  turret  latues,  uoiii  oi 
which  are  well  adapted  fur  high  speed  ana  accuracy. 
Milling  is  handled  by  a  large  battery  of  modern  vclicii 
and  horizontal  milling  machines. 

Forge  Shop  and  Hardening  Department. 

The  Forge  and  Hardening  Department  ranks  as  one 
of  the  most  imiiortant  in  the  whole  plant.  Proper  heat 
treatment  will  give  almost  any  result  required  in  the  wa\- 
of  toughness,  hardness,  etc.,  and  the  majority  of  the 
parts  that  go  to  make  up  the  rock  liammer-drill,  and 

pneumatic  tools — and   a   great  many   other   products 

require  a  very  complex  heat  ti'eatment. 

The  Forge  Shop  is  equipped  with  steam  hammers,  bolt 
presses,  fuel  oil  furnaces,  coke  forges,  etc.,  but  the  bulk 
of  the  work  of  the  department  is  in  the  hardening  and 
heat  treatment  section.  For  this  part  of  the  work  there 
are   large   carbonizing   furnaces,   oil-treating     furnaces 


Variety   of   Work    in    Macliine   Sliop. 
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hardening  furnaces,  lead  and  cNanide  baths,  lirine  and 
oil  tanks,  quenching  jigs,  etc.  Wliile  no  place  for  white 
collars  or  clean  clotlies,  this  department  is  one  of  tlie 
most  interesting  in  the  whole  plant. 

General  Products. 

It  is  estimated  that  80  p.c.  of  all  tlie  air  com|.ressors 
and  a  very  large  percentage  of  all  the  compiessed  air 
ecpiipmcnt  used  in  Canada  are  of  (Janadian  Ingersoll- 
Rand  nianufaeturc.  The  Ingersoll-Raind  Company 
maintains  Branch  Offices  in  all  par's  of  the  world  and 
Canadian  Jngersoll-Rand  products  arc  exported  through 


their  offices  to  various  parts  of  Europe,  Africa,  Asia, 
South  America,  Australia,  etc. 

Tlirough  its  own  branches  extending  from  coast  to 
coast,  the  Company  is  represented  in  practically  every 
important  centre  of  the  Pulp  and  Paper  Industry  in 
Canada  and  its  equipment  is  in  use  by  such  firms  as 
Abitibi  Co.,  Brompton  Co.,  Canada  Paper  Co.,  Ontaiio 
Pajjer  Co.,  Laurentide  Co.,  Inteimational  Paper  Co., 
and  othei-s  too  numerous  to  mention. 

Responsible  visitors  are  at  all  times  welcomed  and 
any  mill  executive  who  has  an  hour  or  two  to  sjiare 
when  in  Sherbrooke  would  find  a  trip  through  this  plant 
of  great  interest  and  well  worth  the  time  required.  This 
may  be  arranged  in  advance  or  by  calling  at  the  office. 


HEMATITE  IN  SOUTH  AFRICA. 

Ill  the  transactidiis  of  tlie  Gecilogical  Society,  South 
Africa,  (1921),  are  described  the  hematite  deposits  of 
the  Rustenbe:  g  Disrict,  Transvaal.  These  were  form- 
erly llioug'ht  to  be  sedimentary  beds,  representing  excep- 
tionally rich  jjortions  of  banded  iron.stones.  Now  it  ap- 
pears that  they  ow(-  ti'.ieir  (U-igin  to  a  process  of  secondary 
enrichment,  whereby  the  original  layers  of  certain  sec- 
tions of  the  banded  ironstones  have  been  replaced  by 
iron  oxide,  giving  ri.se  *o  solid  bodies  of  ore  made  up  of 
alternations  of  primary  and  secondary  hematite  layers. 
In  this  respect  tliey  are  of  identical  origin  with  some 
of  tlie  Lake  Superior  liematite  deposits. 

The  Rustenberg  deposits  overlie  dolomite,  atiil  arc 
overlaid  by  a  bed  of  chert-conglomerate.    Manv  million 


tons  pi'obably  average  not  le.ss  than  40  per  cen*.  of  iron, 
but  the  high  silica  content  destroys  their  value  as  po- 
tential ores  of  iron.  However,  lenticular  and  irregular 
tabular  bodies  of  high-grade  ore  occur,  associated  with 
ironstone,  from  a  few  inches  up  to  51  ft.  in  thickness, 
and  from  a  few  yards  up  to  1,000  yards  in  length.  The 
two  main  horizons  oontaining  tlie  hematite  deposits 
ocGur  near  t.he  contact  in  the  eliert-conglomerate,  and 
als()  near  the  contaet  with  the  dolomite,  and  the  lower 
portion  of  the  former  has  in  one  place  been  replaced  b.\' 
hematite,  giving  ri.s.e  to  a  small  irregrular  deposit  of  that 
ore.  Analysis  show  the  ore  to  be  of  high  grade,  contain- 
ing from  60  to  67.7.5  per  cent,  of  iron,  from  0.55  to  6.;32 ' 
per  cent,  of  silica,  frcnn  0.006  to  0.05  per  cent,  of  phos- 
I)horus,  and  no  sulphur. 
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The  Wages  of  Colliery  Workers  in  Nova  Scotia 


The  foUoniiiij  is  an  uulhontative  stalemcitt,  in  brief, 
of  the  events  to  dale  leading  up  to  and  following  the  re- 
cent "Gillen  award"  in  the  Sydney  coal  fields.  It  will 
serve  as  an  authentic  record  of  the  facts  of  the  case,  as 
ivcll  as  a  source  of  information  for  those  who  hace  not 
followed  the  matter  closely  in  the  daily  press.  —  Ed. 

Duriiif^  the  year  1921  the  wages  ]iaid  to  the  iiiiiie- 
workers  in  tlie  Nova  Seotia  coalfield  were  governed  b,\ 
an  agreement  arrived  at  in  November  1920  between  the 
employc-es  and  the  several  managements  of  the  coal 
companies  now  merged  into  the  Britisli  Empire  Steel 
Corporation,  namely  the  Dominion  Coal  Company, 
Nova  Scotia  Steel  &  Coal  Companj-  and  Acadia  Coal 
Company.  This  agreement  was  ari'ived  at  because  of 
a  mutual  refusal  of  the  men  and  the  coal  companies 
to  accept  the  recommendations  of  a  Royal  Commission 
wliich  enquired  into  the  wages  and  working  conditions 
at  the  coal  mines  in  the  Summer  of  1920.  At  the  be- 
ginning of  1920,  under  the  guidance  of  a  Conciliation 
Board  headed  by  Mr.  Clarence  Mackinnon,  a  Avage 
agreement  had  been  come  to  wliich  covered  the  year 

1920.  About  the  time  when  commodity  prices  reached 
the  peak  in  June  1920  the  mineworkers  applied  for  a 
further  increases  in  wages.  Their  action  resulted  in 
the  api)ointment  of  the  Royal  Commission  and  the 
eventual  disagreement  above  referred  to,  and  in  No- 
vember 1920,  an  agreement  was  made  whieli  gave  the 
mineworkers  an  increase  of  55  cents  per  day,  with 
ei|uivalent  tonnage  increase  to  contract  workers.  This 
agreement,  since  known  as  the  Montreal  Agreement, 
expired  at  the  end  of  November  1921.  Under  its 
terms  the  parties  thereto  agreed  to  meet  in  November 
to  negotiate  a  new  wage  understanding,  but  by  mutual 
consent  negotiations  were  deferred  until  the  middle 
of  December.  The  coal  companies  gave  notice  that 
business  conditions  compelled  them  to  ask  a  reduction 
in  wages  upon  the  expiry  of  the  Montreal  Agreement, 
and  the  mineworkers  took  the  ground  that  no  reduc- 
tion could  be  accepted.  At  the  deferred  negotiations 
in  December  the  mineworkers  consistently  maintained 
refusal  to  accept  any  reduction,  no  matter  how  slight, 
and,  for  this  reason,  the  negotiations  were  entirely 
futile.  The  coal  companies  thereupon  announced  a 
reduction  in  wages  effective  at  1st  January  1922,  of 
ajiproximately  33  percent,  from  the  i-ates  current  in 

1921.  The  wording  of  the  notices  announced  a  reduc- 
tion of  25  percent,  from  the  rates  of  the  Mackinnon 
Award,  the  reduction  being  applied  in  this  way  in 
order  to  preserve  the  rate  differentials  wliich  were  a 
feature  of  the  Mackinnon  Award,  having  been  arrived 
at  by  protracted  negotiations  with  the  mineworkers. 

The  United  Mine  Workers,  upon  receiving  the  noti- 
fication of  reduction,  immediately  applied  for  a  Board 
of  Conciliation,  which  was  appointed  by  the  Minister 
of  Labor,  without  the  concurrence  of  the  coal  com- 
panies. The  mineworkers  secured  a  temporary  injunc- 
tion restraining  the  companies  from  putting  a  reduc- 
tion into  effect  pending  a  reference  to  a  Conciliation 
Board,  contending  that  the  action  of  the  companies 
was  a  violation  of  Clause  57  of  the  Industrial  Disputes 
Act.  An  appeal  to  the  full  bench  of' judges  in  Halifax 
resulted  in  suspension  of  the  injunction,  on  the  ground 
that  both  parties  having  consented  to  nieet  to  negotiate 
a  new  understanding,  and  having  failed  to  do  so,  no 
violation  of  the  Industrial  Disputes  Act  could  be  ar- 
gued. One  of  the  judges,  in  a  separate  judgment,  ex- 
pressed his  grave  doubt  of  the  constitutionality  of  the 


Industrial  Disputes  Ad  insofar  as  it  undertook  to  re- 
gulate private  business  in  the  Provinces,  but  as  the 
injunction  Avas  suspended  on  separate  and  sufficient 
grounds,  the  constitutional  point  was  not  raised  in  the 
main  judgment. 

A  Com-iliation  Board,  under  the  cliairmanship  of 
U.  E.  (lillen.  General  Manager  of  tJie  Toronto  Term- 
inals Railway,  was  held  in  Halifax,  the  proceedings  oc- 
cupying almost  a  fortnight,  and  attracting  widespread 
public  attention. 

The  report  of  the  Board  recommended  a  modifica- 
tion of  the  reduction  announced  by  the  coal  companies, 
making  the  reduction  of  the  laborers'  rate  25  percent, 
and  in  the  other  rates  of  approximately  28  1-2  percent, 
below  the  wage  rates  of  1921. 

The  mineworkers  have  voted  on  an  unqualified  ques- 
tion put  by  their  leeaders  as  to  whether  or  not  they 
should  accept  the  award  of  the  Board,  and  practically 
unanimous  vote  against  acceptance  was  given. 

The  coal  companies  notified  the  mineworkers  of 
their  willingness  to  negotiate  an  agreement  with  the 
Gillen  Award  as  a  basis,  if  accejitance  by  the  men  were 
signified  by  15th  February.  This  resulted  in  another 
conference  in  Montreal,  at  which  a  comjiromise  was  ef- 
fected and  a  second  Montreal  agreement  reached,  the 
terms  embodying  a  substantial  increase  over  the  rates 
of  the  Gillen  award,  but  a  reasonable  i-eduction  from 
the  high  rates  prevailing  during  1921.  This  agreement, 
signed  by  the  leaders  of  the  mineworkers,  has  now 
gone  to  the  miners  for  their  vote. 


ELECTRICAL  PROPERTIES  OF 
TITANIUM  ALLOYS. 

The  electrical  properties  of  titanium  alloys  have 
l)ccn  investigated  at  the  Rensselaer  Polytechnic  Insti- 
tute, Troy,  N.Y.,  and  the  investigation  is  the  subject 
of  No.  12  of  the  Engineering  and  Science  Series  of 
that  institution,  published  by  the  authors,  M.  A.  Hunter 
and  J.  W.  Bacon.  A  summary  of  the  results  of  the 
investigation  is  as  follows: 

The  addition  of  titanium  to  iron  improves  the  mag- 
netic quality  of  the  iron.  The  magnetization  curves 
are  invariably  higher  and  the  hysteresis  losses  lower 
than  in  an  untreated  specimen. 

The  action  is  attributed  to  a  cleansing  of  the  matci'- 
ial  by  tlie  addition  of  titanium.  If  additions  are  made 
in  such  amounts  that  titanium  is  left  in  the  iron,  the 
material  improvement  is  no  longer  apparent.  The  sam- 
ples will  under  these  conditions  be  lower  in  magnetic 
quality  than  the  original  iron. 

Good  results  were  obtained  by  treating  silicon-iron 
with  titanium.  These  alloys  gave  an  exceedingly  high 
permeability  and  low  hysteresis  loss. 

The  ageing  of  the  titanium-treated  specimens  was  of 
tlie  order  of  that  of  iron,  though  somewhat  less  in 
degree. 

Alloys  of  titanium  with  nickel,  copper,  nickel-iron 
and  nickel-copper  were  made.  The  specific  i-esistance 
of  these  materials  are  only  moderately  high  for  addi- 
tions of  titanium  up  to  5  per  cent.  Beyond  this  point 
tlie  alloys  are  exceedingly  hard  to  draw..  Such  wires 
as  were  made  can  be  run  continuously  only  at  low 
temperatures  by  reason  of  their  tendency  to  oxidation 
when  run  at  a  red  heat. — Iron  Age. 
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In  reviewing  the  iron  ore  situation  in  the  Province 
of  Ontario,  within  tlic  limits  of  a  short  paper,  it  is 
scarcely  possible  to  more  than  merely  toueli  upon  the 
principle  characteristics  of  the  various  ranges,  together 
with  their  extent,  commercial  availibility,  and  their  re- 
lation to  the  industrial  life  of  the  Province. 

The  iron  ore  deposits  are,  broadly  speaking,  dis- 
tributed between  the  County  of  Ha.stings,  on  the  East, 
to  Bad  A'ermillion  Lake,  in  the  District  of  Rainy  River. 

The  various  ranges  are  .so  situated  a.s  to  transporta- 
tion facilities,  by  rail  and  water,  that  they  are  readily 
accessible  for  domestic  or  export  ^ipment.  Lying  as 
they  do,  within  economic  distances  from  deep  water  na- 
vigation on  the  Great  Lakes,  and  along  the  lines  of  the 
Canadian  National,  Canadian  Pacific,  and  Algoma  Cen- 
tral Railways,  the  heaviest  initial  ex|)enditure  that 
usually  has  "to  be  provided  for  transportation  of  the  ores 
of  new  iron  ranges,  is  thus  avoided. 

The  ranges  tributaiy  to  Lake  Superior,  vary  in  dis- 
tance from  the  water  front  from  4  miles,  in  the  ease 
of  the  Animikie  range  at  Loon  Lake,  l.i  miles  at  the 
Magpie,  30  and  oO  miles,  respectively,  in  the  ca.se  of  the 
Kaministiqua  and  Mattawin  ranges,  to  T27  miles  in  the 
case  of  the  Atikokan  range. 

In  addition  to  the  transportation  facilities  at  hand, 
these  ranges  are  within  a  hydro-electric  power  zone  of 
great  magnitude.  The  immense  development  of  the  Xe- 
pigon  'hydro  power,  the  Kam  Power  Company,  and  the 
enormous  reserves  of  water  power  at  Dog  Lake,  on  the 
Mattawin  and  other  rivers,  gives  assurance  of  ample 
water  power  at  reasonable  rates,  for  all  mining  and 
metallurgical  purposes  that  may  be  required  in  the  Thun- 
der Bay  district. 

It  has  been,  and  unfortunately,  still  is,  the  habit  of 
Canadians  to  view  our  iron  ores  with  scant  apprecia- 
tion, and  to  apph%  eciually  scant  investigation  of  their 
merits,  and  their  great  po.ssibilities  under  development. 
Lack  of  the  latter  Is  wholly  accountable  for  the  exist- 
ing situation  in  the  iron  ore  industry  in  Ontario  today. 
They  have  been  content  to  lock  upon  them  as  being  too 
low  in  iron  content,  to(>  high  in  sulphur,  or  being  too 
highly  silicious  to  be  made  available  for  furnace  use 
in  competition  with  the  high-grade  foreign  ores,  that 
are  of  sucii  easy  access,  aiul  can  be  imported  freeor 
duty,  at  cheaj)  water  rates.  This  latter  is  t/ie  greatest 
handicap  Ontario  ores  have  had  to  contend  witli ;  with- 
out it,  Ave  would  long  ago  have  had  a  ijrospernus  iron 
ore  industry  in  this  Province,  that  w-ould  furnish  mudh- 
needed  traffic  for  our  railways,  emi)loyincnt  for  la- 
bour, stimulate  merchandizing  in  all  its  branches,  and 
have  saved  the  eountrj-  enormous  sums  of  money  ex- 
pended for  imported  ores. 

No  vii-gin  iron  deposit  can  be  fully  explored,  wi'hout 
the  free  use  of  the  diamond  drill.  Less  than  oO.OOO 
feet  of  diamond  drilling  lias  been  done  on  Ontario  de- 
po.sits,  while  over  eleven  million  feet  of  drilling  has  been 
performed  on  the  iron  ranges  in  the  adjoining  State  of 
Minnesota.  Sufficient  preliminary  work,  however,  lias 
been  done  on  our  own  ranges,  in  an  initial  way.  to  de- 
monstrate the  immen.se  tonnages,  and  character  of  the 
oi-es  on  the  various  ranges.  They  have  been  sampled, 
tested,  and  subjected  to  such  metallurgical  methods,  as 

*  A  paper  presented  at  meeting  of  the  Toronto  l)r;mcli, 
Canadian  Institute  of  Mining  and  Metallurgv. 


to  prove  beyond  doubt,  their  commercial  availibility  fdi- 
furnace  use. 

That  our  own  ores  will  he  railed  ui)()ii,  in  the  v<'i-\- 
near  future,  to  supply,  if  n(.t  all,  a*  least  the  major  por- 
tion of  the  ores  charged  to  Ontario,  furnaces,  is  bevond 
<|uestion.  That  we  can  treat  and  place  a  high-grade 
<'oncentrate  on  the  open  market,  in  successful  competi- 
tion with  the. high-grade  ores  of  the  United  States  has 
been  demonstrated  to  the  satisfaction  of  practical  iron 
ore  o|)erators. 

The  fact  of  the  early  coming  of  a  demand  for  our  own 
ores.  IS  attested  by  the  rapid  depletion  of  the  high-<rrade 
ore  rcseives  on  the  United  States  ranges.  In  that  coun- 
try, the  distribution  of  ore  reserves  among  the  various 
turnace  companies  is  such  that,  wv'iile  a  few  of  them 
have  enough  ore  to  la.st  them  ;!()  or  40  vears  „thers 
have  enough  to  last  them  only  5  or  6  years."  This  means 
that  their  low-grade  ores  must  be  resosted  to  <n-  thev 
must  look  to  foreign  ores  for  their  supply 

The  existing  situation  on  the  Cnited'  States  Lake 
>>u])erior  ranges  has  led  them  to  the  employment  of 
he  inost  modern  scientific  methods  of  beneficJation  for 
riieir  iow-grade  ores,  in  order  to  prolong  the  life  of  tic 
ranges.  Millions  of  tons  are  being  treated  on  these 
i-aiiges,  that  were  formerly  looked  upon  as  having  no 
value  whatever.     There  is  scarcely  an   operating  mine 

for,,  'f^l  ""f-!-"""^"'  ^''*'*  '^  ""t  employing  some 
torm  ot  beneficiation.  i-    .      a 

At  Babbitt,  Minn,  the  Mesabi  Iron  Companv  have  the 
first  unit,  nearing  completion,  of  a  huge  plani,  that  will 
ultimately  consist  of  22  such  units,  for  the  exploLlin 
of  an  immense  area  of  low-grade  magnetites,  ivera^  n" 
rom  20  per  cent  to  25  per  cent,  iron.^  Befor^  beg  nn  ^^ 
the  erection  of  this  plant,  the  methods  to  be  emploved 
were  thoroughly  tried  out  in  a  testing  plant  at  Du^utl 
Mm,.,  covering  a  period  of  four  years,  at  a  cost  of 
nearly  a  million  dollars.  As  to  its  "commercia  s  c  ei 
It  IS  only  nece*.ary  to  say.  that  the  purchasers  ami 
users  in  tlieir  own  furnaces,  of  the  several  .a^sl/St 
roduct  ot  the  testing  plant,  a  e  now  represented  n 
he  Directorate  of  the  company,  by  five  ouTof  th  ie^. 
Directors  of  the  Mesabi  Iron  Companv.  Their  ™ec 
Uon  wi«,i  the  undertaking  arose  wholly  th'iugh  the 
>i-f)duct.  and  the  commercial  feasibility 


Mesa 
witji 
cliaracter  of  til. 
of  the  methods  u.sed. 

.The  first  unit  of  this  great  ,,laut,  which  is  the  most 

L'lgantic  in  the  historv  of  minin         
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whole  product   is  nece.ssaV\ 
the  co.st  of  beneficiation. 

Somewhat  similar,  but  less  costly  methods  apniid  . 
tlie  magnetites  of  Xorthv-*"— ^--'  •  '*  •'I'P'i'^'l  t 
equally   desirable   results 


'^■",'^!*':',°^'  >'^o'-tl"vestern  Ontario,  would  achieve 


-ving  to  the  physical  struchlr' jTv^.S'rore  '""; 
requu-iiig  such   fine  grinding,  and  onh-     t.      ,   no;,'' 
ot  the  tines  would  require  sinterin-  '  The         I, 
ural    iron    content,    averaging   38    ,5er    cent    V     i  i"'!'" 
greatly  in  their  favour,  so  much  so  that  a  plant"!',    , 
duce  from  Ml)  to  1000  tons  of  concentrates  SV     '    m 
be  operated  on  a  profitable  commercial  basis  '" 


The  utilizatif  11  of  our  own  ores  is  of 
importance,    that    the    Federal    and 
ments  would  be  well  advised,  and 
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uniting  lo  c'lrct,  iUid  operate'  <i  unit,  that  cimld  be  later 
;iil(led  t(i,  that  would  produce  150  to  200  tons  of  eoneen- 
)  rates  daily.  The  produet  from  tiiis  capaeity  would 
aceuiiiulate  fast  eiiou<rh  to  provide  several  ear^'oes  dur- 
in<r  a  sea.soii,  that  could  be  siliipped  and  sold  at  a  price 
in  coiiipetitiou  with  high-g:rade  United  States  ores,  that 
would  show  a  good  profit  on  the  operation,  in  addition 
to  iteing  a  practical  demonstration  tliat  would  bring  mil- 
lions of  tons  or  our  own  ores  into  tlie  market.  I  say 
this  advisedly,  after  several  years  of  intimate  associa- 
tion with  the  various  ranges,  and  a  knowledge  of  the 
ipiality  and  character  of  the  ores. 

On  the  Animikie  range,  at  Leon  Lake,  which  ha.s  been 
definitely  determined  to  be  an  eastern  extension  of  the 
Mesabi  range  in  Minnesota,  wliere  less  than  three  per 
cent,  of  the  known  iron  formation  has  been  diamond 
drilled,  over  4,000,000  tons  of  merchantable  hematite 
ore  has  been  disclosed,  that  will  average  from  oO  per 
cent,  to  .")•)  jier  cent.  iron,  natui-al,  well  within  the  besse- 
mer  limit  in  plies,  no  titanium,  sulphui-  negligible,  high 
in  lime  and  magnesia,  and  averaging  less  than  1  per 
cent,  in  moisture.  This  deposit  is  admirably  situated 
for  mining  and  shipping,  being  only  4  miles  from  deep 
water  navigation  at  the  head  of  Tiuindei-  liay.  were 
tliere  is  excellent  harbourage.  The  deposit  is  at  an  av- 
erage elevation  of  4.30  feet  above  Lake  Spperior,  is  tra- 
versed by  the  Canadian  National  and  Canadian  Pacific 
Railways,  and  the  Hydro  Electiic  Power  Commission's 
transmission  line. 

This  deposit  offers  an  ideal  site  for  the  location  of  an 
ii-on  furnace,  wiiere  there  is  an  amjile  ore  tonnage  to 
supjily  a  200  ton  furnace  for  the  ne.Kt  fifty  years,  with 
a  lea.sonahle  probability  of  this  tonnage  being  midti- 
plied  many  times. 

Xo  bettei-  oi-e  is  to  l)e  found  in  the  whole  Lake 
Sn])erior  iron  region,  than  is  to  be  found  in  this  de- 
])osit,  and  in  tonnage  amply  sufficient  to  warrant  large 
oiierations,  either  for  reduction  on  the  site,  or  ship- 
ment to  domestic,  cr  foreign  markets. 

On  the  Kaministiqua  and  Mattawin  ranges,  l)oth  of 
which  are  .situated  on  the  Canadian  Pacific,  and  Can- 
adian National  Railways  30  and  oO  miles,  respectively, 
west  of  Port  Arthur,  banded  jaspilites  and  magnetites 
occur  in  hundreds  of  millions  of  tons,  that  can  be  mined, 
largely  as  a  (juarrying  operation,  at  very  low  cost.  These 
ores  are  especially  amenable  to  cheap  concentration  me- 
thods, and  can  be  mined,  milled,  and  a  .■).")  per  cent,  con- 
centrate landed  f.o.b.  cars  Port  Arthur,  at  a  co.st  not  to 
exceed  $.3.oO  jiei-  ton.  These  figures  are  based  on  a 
daily  output  of  1,000  tons,  and  may  be  readily  verified. 

I  append  results  obtained  by  extensive  Laboratory 
tests,  made  at  the  Minnesota  School  of  Mines  Experi- 
ment Station,  University  of  Minne.sota.  Minneapolis, 
and  at  the  Laboratory  of  the  Colorado  Fuel  i:  Iron  Com- 
pany, Denver,  Col.  from  sampling  done  l)v  Dwiffht  E. 
Woodbridge,  E.M.  of  Duluth,  Minn.,  and  J.  f).  Gil- 
christ, E.  M.  of  Denver,  Col. 

On  the  Atikokan  range,  127  miles  west  of  Port  Ar- 
thur, on  the  Canadian  National  Railway,  the  Atikokan 
Mine  has  been  developed  by  three  shafts,  and  five  tun- 
nel.s.  Approximately,  11.000,000  tons  of  ore  that  will 
average  .io  per  cent,  iron,  natural,  2  per  cent,  sulphur, 
and  10  per  cent  phos.  has  been  proved  u|).  The  output 
to  date  is  86.433  tons,  averaging  .Ifl.So  per  cent  iron, 
natural,  2  per  cent,  sulphur,  and  .11  per  cent  phos. 

On  the  Atikokan  range,  we.st  of  Sabawe  Lake,  some 
fifteen  million  tons  of  pyrrhotite  ore  has  been  di.sdosed 
by  drilling  operations,  having  an  average  iron  content  of 
55  per  cwit.  natural,  13  per  cent.  .sul|)hur,  and  .03  per 


cent.  phos.  These  pyrrhotites,  when  desulphurized, 
make  an  excellent  furnace  i)ro<luc1.  Several  demons- 
trations have  been  made  on  sample  shipments  of  one 
hundred  tons  and  over,  that  gave  entire  sa  isfaction, 
and  jiioved  theii'  commercial  worth. 

In  the  vicinity  of  Had  X'crniillioii  Lake,  tlicic  is  an 
extensive  range  of  t  itanifcrous  ore,  averaging  lii'^^li  in 
iron,  that  will  one  day  be  in  demand. 

On  the  P.  A.  &  W.  extension  of  the  Canadian  National 
Railway,  there  are  large  deposits  of  magnetites  at  (iun- 
flint  Lake,  and  fui-ther  west,  on  Hunters  Island,  very 
extensive  beds  of  Itanded  magnetites  occur,  that,  from 
surface  exjjlorations,  indicate  large  tonnages  of  oie,  that 
is  quite  amenable  to  modern  methods  of  concentra!ion, 
and  is  free  from  deletericnis  foi-eign  mattei-.  Its  loca- 
tion near  railway  transportation,  makes  easily  accessible 
for  exjiloitation. 

In  the  District  of  Algoma.  along  the  line  of  Ihc  Al- 
goma  Central  Railway,  extensive  bodies  of  siderites  have 
l)een  proven  by  diamond  d' illing,  that  average  35  per 
cenf  iron,  natural.  These  ores  have  been  successfully 
treated  by  calcining,  and  brought  up  to  a  50  per  cent, 
gi'ade.  by  the  Algoma  Steel  Corporation. 

North  of  Bi.scotasing.  on  the  Canadian  Pacific  Hail 
way,  many  millions  of  tons  have  been  proved  to  exist, 
tha:  average  around  50  per  cent,  natural  iron,  some- 
what high  in  sulphur,  that,  when  calcined,  may  be 
i-cadily  I):  ought  to  a  55  per  cent,  grade. 

On  the  (iround  Hog  Rivci-.  in  the  same  District, 
there  are  exten.sive  deposits  of  magnetites,  that  arc 
readily  available  under  modei'n  concentraUoii  methods, 
and  arc  within  cas.\-  distance  of  the  Canadian  .\a1ional 
Railway. 

At  .Moose  Mountain,  in  the  District  of  Sudhui-.w  over 
one  hundred  million  tons  have  been  proved  by  diamond 
drilling,  that  avci-ages  ;!5  per  cent,  luitural  iron.  Ls- 
timates  of  the  ])robable  tonnage  in  this  deposit,  run  into 
very  large  figures. 

In  this  brief,  and  imperfect  siunmai-y  of  the  Ontario 
iron  ranges.  1  have  eiuleavoured  to  cover  the  principlo 
range.s,  without  going  into  the  technical  side  of  the  iron 
ore  industiy,  or  the  geological  features  surrounding  i'. 
I  have,  however,  endeavoured  to  .show  that  our  iron 
ores  are  in  immen.se  (juantities,  that  they  are  of  a  ipial- 
ity that  lend  themselves  to  modern  methods  of  bene- 
ficiation,  well  within  economic  limits.  Further,  that 
they  are  not  only  capable  of  supplying  our  own  wants, 
ill  the  up-building  (d;  a  prosperous  and  profitable  iron 
and  steel  indu.stry,  but  that  they  can  meet  the  high- 
grade  foieign  ores  in  the  open  market,  and  show  good 
margins  of  i)rofit. 


Following  is  the  result  of  magnetic  iron  ore  separa- 
tion tests  on  five  samples  of  iron  ore  taken  in  October 
1921,  from  properties  on  the  Mattawin  range  in  west- 
ern Ontario,  north  from  Lake  Superior. 

The  sampling  was  done  by  Mr.  Dwiglit  PL  Woodbiid- 
ge,  E.M.  of  Duluth.  Minn,  and  the  tests  were  made  by 
the  metallurgist  of  the  S'ate  School  of  Mines,  at  Min- 
neapolis. Minn.  These  jjarties  probabl.v  have  had  as 
wide  experience  in  magnetic  iron  ore  work,  as  any  men 
to  be  found. 

Because  of  the  fact  that  the  magnetic  particles  in 
the  ore  appeared  to  be  conijjaratively  large,  it  was  de- 
cided to  make  a  series  of  tests,  on  mate:  ial  crushed  to 
pass  a  4  mesh  .screen,  and  to  complete  llu'  ex|ieriment 
on  this  minus  4  mesh  concentrate  crnshed  to  under  100 
mesh.     The  tests  were  as  follows ; 
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Dry  cobbing  test  at 


(Per     Cent) 
Product  Wt.        Tot.        Mag. 


Wt. 


I.ot    No.    1.  .  ,      , 

4  mesh-       Concentrate  o£  lobbmg  product 
Crushed  to  --100   mesh; 
Tube  concentrate  Tube  tails 

(Per     Cent) 
Tot.  Wt.        Tot. 

i,e  i=  Fe.      Phos.  Fe. 

Crude  ore       100.00     36.S0     33.24      60.17      55.25     0.i:i3      3D.S3        S.94 
Istcobb  IS.OO        a/.OO  2>5S     ^6. 4b 

2ndcobb  14.37      12. SG 

Srdoobb  10.2B     30.59 

4tlicobb  13.78      4S.25 

f.tli  cobb  42.82      54. S7 


;.S3     30.82 
5.17      4S.17 
10.99      57. 3S 
3S.4S     59.36 
I^ot   No.   2. 
Crude  ore       100.00     38.68      34.08      39.72      56.43 
1st  cobb  34.87      13.24  3.43      43..s.i 

2nd  cobb  14.36     26.48 

3rd  cobb  28.21      50.83 

4th  cobb  13.85     55.75 

5th  cobb  8.71      57.08 


22.03  57.00 

12.32  50.05 

7.91  59-.85 
IiOt   No.   3. 

100.00     4S.SG     45.26     82.60  54.79     O.U> 

2.49  51.22 

25.59  54.03 

30.68  56.69 

20.38  59.65 

(-rude  ore       100.00     28.48     2^*^)  ^°6.2l;  55.25     0.112      53  80        3  3S 

1st  cobb  33.92       6.32  4.32  2,.19  i9.bJ        3.^8 

ndcobb  16.37      10.48  2.53  38.30  13.84        5.39 

Srdcobb  18.13      38.05  1198  53. <3  6.1o         ..52 

4th  cobb  15.79      54.64 

5th  cobb  15.79      57.23 

54.92      22.53 


Crude 

Island  „  ., 

2nd  cobb  4.43  36.»1 

3rd  cobb  33.54  45.96 

4th  cobb  37.98  50.07 

5th  cobb  24.05  3o.2i 


16.19 

6.10 

11.54 

8.46 

5.09 

12.72 

2.79 

12.29 

4.34 

15.08 

49.28 

13.82 

31.44 

9.91 

11.71 

20.07 

6.18 

28.81 

1.53 

29.21 

O.SO 

29.80 

17.40 

20.71 

1.94 

17.67 

7.95 

20.00 

7.30 

22.25- 

3.67 

23.42 

31.88  49.67 

1U.75  55.63 

5th  ?obb  6.00  57.61 

Crude  ore       100.00  39.68      31.68      75.70      45  45 

l.stcobb  8.65  27.45  2.-13      42.24 


4.32  27.19 

2.53  38.30 

11.98  53.73 

14.25  59.36 

14.73  60.42 

lot    No.    5. 

?H:    "sI  ti  ""  1?  B         S:U  Si:U 

2nd  cobb  20.U      u4.-b  ^^1     »  ^5  3^      3jjjj^ 

3rd  cobb  -il.bb     49.b(_  Jo.o^      ^^^^  ^^^      ^^^j 

4.S7      61.85  1.13  39.3S 

I.ot   No.    6 

-     -      0.092      24.30  21.70 

6.22  21.68 

10  81      29  03  3.47      40.49  7.34      23.61 

i.mc.uu  10.81      -».oo  j..^j.      21.77 

V:\IZm,  -MS-'      4452  21.71      47.33  2.61      21.20 

r,U,cobb  "18  38      47.41  16.54      49.69  1.82      26.95 

If  oue  reads  the  above  figures  iii  each  case  in  tiie  light 
of  the  percentage  of  weight  (%wt)  they  will  fall  into 
1  heir  proper  proportions.  ,    ,   „  , 

A  general  statement  is:  First,  that  the  crude  ore 
averages  38.1%  iron,  which  is  excellent  for  a  lean  con- 
centralile  iron  ore.  Second,  that  the  magiicfitc  in  this 
crude  ore  averages  in  iron  32.3%,  or,  in  other  words, 
tliat  85%  of  the  iron  is  in  the  form  of  magnetite.  The 
rest  is  probably  chiefly  hematite,  most,  if  not  all  _  of 
which,  will  be  lost  in  process  of  concentration,  passing 
into  the  tailings.  Third,  that  the  crude  ore  is  non  bes- 
semer,  averaging  0.1255%  phosphorus.  The  probability 
Ls,  that  the  concentrates  will  be  exceedingly  low  in  phcs- 
piiorus,  giving  a  special  low  phos.  grade  of  ore.  (It  is 
the  fact  that  in  these  particular  ores,  the  phosphorus 
goes  out  with  the  gangue  mineral).  Fouith,  that  in 
the  manipulation  of  this  ore,  coarse  grinding  (minus  -i 
mesh)  is  not  sufficient  to  give  best  results,  and  that  fine 
grinding  is  necessary,  and  that  this  fine  grinding  (ex- 
cept in  tihe  case  of  No.  6),  will  give  a  very  higli-grade 
ore,  and  that  this  grade  will  be  not  far  from  (iU%  nat- 
ural iron. 

Extensive  experiments  conducted  on  these  and  similar 
ores  for  some  years,  have  shown  that  a  ^0%  concentrate 
is  not  difficult  to  secure. 

It  seems  rather  evident  that  the  tonnage  of  these 
ores,  existing  in  the  deposits  sampled,  and  others  adja- 
cent to  them,  is  very  large,  sufficient  for  all  practical 
purpo.se9;  i.e.,  to  warrant  the  ere(;tion  of  concentrating 
works,  large  enough  to  be  commercially  successful. 

Memorandum  Re  Development  of  Low-Grade  Iron 
Ores,  Mattawin  Range. 

On  this  range  there  are  to  be  found  extensive  (U>i)osits 
of  banded  and  low-grade  magnetites,  which  require 
crushing  or  grinding  to  concentrate  the  iron  content. 

The  crude  ore  ranges  from  30  to  40  per  cent,  iron 
content,  and  the  concentrates  from  55  to  ()5  per  cent. 
natural  iron.  These  deposits,  remarkably  free  from 
sulphur,  phosphorus  and  titanium,  are  so  extensive  and 
accessible,  within   50  miles  by  rail    from   tlie  harbours 


of  Port  Arthur  and  Fort  William,  that  they  offer  an 
unrivalled  opportunity  for  a  profitable  business  in  min- 
ing and  marketing  the  ore,  but  more  particularily  for 
the  establishment  of  an  iron  and  steel  industry  at  the 
Head  of  the  Lakes.  The  following  figures,  which  may 
be  easily  verified,  will  bear  out  this  contention : 

One  of  the  essentials  of  a  successful  iron  industry  is 
to  be  sure  that  a  sufficient  tonnage  of  iron  ore  is  avail- 
able to  keep  the  plant  in  operation,  over  a  long  term  of 
3-ears.  In  this  respect,  there  is  at  Kaministifiua  and 
Mattawin  ranges,  untold  millions  of  tmis  of  ore  suit- 
alih'  foi-  eonccmtration,  or  beneficiation — upwards  of  one 
liuuilred  million  tons  can  be  quarried  and  handled  by 
steam  shovel ;  this  quantity  is  above  ground  to  be  seen, 
measu:ed  and  tested.  It  is  unknown  how  many  million 
tons  may  eventually  be  mined,  when  such  is  necessary. 

The  next  essential  is  the  quality  of  the  ore  when  con- 
centrated. The  following  is  an  analysis  of  a  laboratory 
test  of  the  ore,  before,  and  after  concentration,  made 
by  Mr.  J.  D.  Gilchrist,  B.M.,  of  Denver,  Col.  which  gives 
veiy  satisfactory  results. 

The  ore  crushed  to  4  mesh,  and  screened  to  four  sizes, 
anah'sis  as  follow.s. 


(Per 

C 

e  n  t  ) 

Iron  , 

Silica 

I'hos. 

Sulphu 

39.6 

44.15 

.069 

.46 

36.6 

44.20 

.065 

.36 

36.7 

.  43.0 

.64 

.32 

39.1 

34.5 

.067 

.36 

The  analysis  of  tlie  concentrates  follows: 


Having  es'ablished  the  quantity  and  (piality  of  the 
ore,  we  ha\e  now  to  quarry  or  mine  it  for  concentra- 
tion. At  the  deposits  under  consideration,  sufficient  ore 
to  provide  an  output  of  one  thousand  tons  per  day,  for 
one  hundred  years,  can  be  quarried  anti  handled  bj^ 
steam  .shovel,  tlience  sent  to  tlie  concentrator,  by  cai-s,  or 
(•(mveyer;  little  manual  labour  is  re(|uired,  and  no 
cheaper  way  of  obtaining  ore  exists.  The  process  of 
crushing  or  grinding  tlie  ore,  differs  with  the  kind 
of  ore  to  be  handled. 

The  following  is  the  estimated  eo.st  of  concentrating 
'lie  ores  under  consideration,  supplied  by  Mr.  Gilchrist: 

Mining,  i:>4  tons  70c '. 70 

Milling,  1%  tons,  30c 53 

Royalty,  1%  tons,  15c 20 

Nodulizing  40%  of  product,  $1.50 (K) 

Mine  and  general  office .30 

Cost  oi'  concentrated  ore  at  mine ,$2.39 

The  ore  liaving  been  concentrated,  notluiized  or  sinter- 
ed, as  the  process  may  be,  is  ready  for  transportation  to 
a  market  or  .smeUer.  For  the  magnetic  separatirn  of  the 
concentrated  ore,  and  for  other  uses,  the  plant  of  the 
Kamini.stiqua  Electrical  Power  Company,  is  situated  on 
tlie  Kaininisti(|ua  River,  about  5  miles  cli.stant,  and  easy 
of  acce.ss  for  a  jiower  line,  along  tlie  C.  \.  Railway  right- 
of-way.  Tlie  Shebandowan  River,  near  by,  could  be 
eliea]dy  utilized  for  power  to  tjie  extent  of  8,000  to 
10,000  II. P. 

Till'  ore  deposits  on  the  Kaministiqua  range  are  gi'n- 
c  ally  within  a  mile  of  the  Canadian  Pacific  Railway, 
and  the  Canadian  National  Railway.  Those  on  the  Mat- 
tawin range  are  equally  contiguous  to  the  Canadian 
Xortliern  branch  of  the  Canadian  National  Railway. 
The  distance  over  either  of  these  railways  to  Port  Ar- 
thur or  Fcrt  William,  will  not  exceed  fifty  miles  in 
any  case,  most  of  it  not  more  than  35  miles,  with  o-rades 
in  favour  of  the  traffic. 

We  are  now  ])repa:ed  to  estimate  the  cost  of  the  ore, 
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deUvered  on  cars  at  Port  Arthur:  i-itory,  will  bring  a  non-eompetitive  niarkot  to  its  dooi's 

Cost  of  quarrying  and  concentrating  as  above,  That  market  will  consist  of: 

Frei^Wit  ^"" *~ -n  ^*'^^'  '""''*  ""^  ^''"'^^'  '«"^«'''«'  •  Between  Port  Artliu:- 

iT„,,;5,:,,,; :,  a"d   the  Pacific   Coast,    there  are   upwards  of   lO.OUO 

" mde.s  of  railway  tracks,  5%  of  the  rails  of  which  have 

Cost  at  Port  Arthur                                                             «9  00  *".,'^^   renewed    each    year,    calling   for    .-)(),()()()    tons    of 

Lake  fre  c^ht    10-^      tin  '^''''   '"*^'<'"*   *^1^">-    '"*"    consideration    the    rails    for 

nei^nt,  J,i_u 1-1"  new  mileage  of  main  line  and  sidings  continuallv  bein- 

,;o.t  „,  Lo.-.,  Lte  Pom        ,,,„  ^;^;i,r:r"i.'a«o'-'t'Lr?hr''Ci™i,;« 

Value  ot  non  bessemer  oie  at  lower  lake  ports.  which    uith   nmrlo  ho,-<    t,Vo,t  Ur.u          -i    ''^'i';""^"!*""' 

m.)Q                                                              '         '       _ ., .  "iiieri,  witn  angle  bars,  track  bolts,  spikes,  etc.,  would 

'" '-'-^  mean  an  annual  market  continually  increasing,  of  100,- 

p,    0-.           ,      „              .  000  tons  of  track  material, 

i  rotit  on  sale  of  concentrates,  per  ton $;i  l.')  tt--       r.    t      ti 

T,-        ■                ,       ,        ■  \\  ire  Kods,  I'encimj,  etc.     A  non-competitive  market 

JJitumnious  coal,  when  imported  for  coking,  for  use  hi  the  West,   to   provide   for  the  reciuirements  of  two 

m  iron  iiirnaces,  carries  a  duty  of  53  cents  per  ton,  hundred  miliion  acres  of  agricultural   land    with   liun- 

.with  a  rebate  of  99%,  making  it  practically  free.  dreds  of  town.s  and  villages 

Limestone  has  to  be  imported  from  Kelley  Island,  in  Steel  Plates  Ships  plates  could  be  produced  at  a  price 

Lake   Lrie.      Ihe   pre-war  i)rice  for  this   material   was  tliat  would  permit  tlie  local  Shipbuilding  plant  to  com- 

$1.10  per  ton,  landed  on  the  wharf  at  Port  Arthur.  pete  with  any  similar  plant  on  the  Gi-eat  Lak.>s   in  shi))- 

iieiore  dealing  with  the  market  for  the  output  of  a  building,    or   repairing,    and   could   supplv    tiie   Pacific 

steel  industry,  it  is  important  to  consider  the  favourable  Coast  plants  in  compeMtiou  with  the  world 

geographical  position  of  Port  Arthur  for  its  distribu-  Merchant  bar  iron,  plates,  nails,  etc.     A  Port  Arthiu- 

^^^^-           .         .          . ,  plant  could  command  the  market  in  Canada,  from  Lake 

Approximately,  midway  in  the  transportation  svstem  Superior  to  the  Pacific  Coast 

of  the  continent,  .shipments  can  l;e  made  to  all  mid-con-  These   various  items  would  provide   a   readv  market 

oZ  ?  r  work?  whlilr^ldd"  '  l"'  T""  *'f  f  "''''  ^■°'-  ''''  °"^i'"^  ''  '  !'»«"  ^-  ^t-1  1'^-^ '  t  PoS  Ir  lim 
competing  wmLs  with  the  added  advantage  ot  cheaper  Port  Arthur  is  well  situated  to  take  care  of  the  out- 
raw  ma  erials.    Such  a  plant  at  J^ort  Arthur  would  com-  put  of  bv-product  coke  ovens 

TJ^^L         "^^         ?"'  '*T^  P™'liicts  for  that  immeu.se  Unlimited  hydro-electric  power  is  available   at  around 

territory  reaching  from  tlie  Great  Lakes,  to  the  Pa.-ific  *20.     per  H    P    per  year 

Ocean.  '  ^       .'       • 

as  Montreal,  while  to  the  wesTtC    tiSiscmtiienS  u!^1^S.""^%  '  "'  ,^-^1"""",  t^^ikokan    and   Steep 

railways  tapping   every  portion'  of  that   rmeSTe-l  m' ptr "Ir  hu^'  "'""''  "'^  ''''''"'  ^'""*'""  ''^''''''' 


Coal  Mining  in  Cape  Breton. 


The  folloiriny  account  of  the  present  conditions  undei 
n-hich  coal  is  mined  in  Cape  Breton  has  been  prepared 
hy  officials  of  the  British  Empire  Steel  Corporation,  and 
gives  the  owners'  side  of  the  case.  We  have  not,  iin- 
fortiumtehj,  a  similarly  lucid  and  authoritative  state- 
ment of  the  miners'  side  of  the  case  for  publication. 

As  conditions  in  the  coal-fields  from  coast  to  coast 
(ire  in  essence  .•iimilar,  this  account  may  serve  as  a  found- 
ation of  fact  upon  which  to  build  strnctures  of  ayree- 
ment  between  operators  and  ope?-atives  in  the  various 
fields.— Ed. 

The  situation  of  tlie  Dominion  Coal  Company  must  I)e 
considered  under  two  heads,  namely : 

a.  Temporary  and  world-wide  trade  conditions,  aiis- 
iiig  out  of  the  war. 

b.  Permanent  and  local  conditions,  inherent  in  the  sit- 
uation of  the  Company's  collieries  and  markets. 

Temporary  and  world-wide  conditions  which  made  it 
possible  to  pay  the  wages  called  for  by  the  Montreal 
Agreement,  and  which  now  re(piire  a  reduction  in  wages, 
aie  as  follows: — 

Conditions  makiny  high  wage  rates  2^ossihlc. 

a.  The  rise  in  commodity  prices  (or  decreased  pur- 
cha.sing  value  of  money)  neces.sitating  larger  expendi- 
tures for  goods  of  all  kinds,  wlien  compared  with  pre- 
war prices. 

Tliis  is  usually  referred  to  a.s  "inflation"  and  it  is 
necessarily  accompanied  by  increased  cost  of  living  and 


higher  rates  of  wages. 

b.  Higlier  selling  prices  for  coal,  the  commoditv  wliicli 
the  Company  jiroduces  and  sells,  and  out  of  which  it 
pays  wages. 

c.  Decrease  in  the  coal  production  of  the  World,  due 
to  army  drafts,  opening  up  tlhe  European  market  to 
-Nova  Scotia,  at  good  prices,  for  the  first  time. 

d.  Heavy  demand  for  steel  goods,  taking  a  la;  o-e  pro- 
portion of  the  Company's  coal  mitput  for  steel-makino- 
inirposes.  " 

^  e.  Unusual  demand  for  steamship 's  bunkci-s  at  XoA-a 
Scotian  ports,  and  supplying  of  cargo  coal  to  ves.sels  call- 
ing at  these  ports. 

Conditions  now  requiring  reduction  of  wage  rotes. 

a.  The  fall  in  commodity  i)rices  (or  increased  pur- 
chasing power  of  mone\»)  enabling  tlie  purcha.se  of  all 
classes  of  goods  with  smaller  expenditures  of  monev 
when  compared  with  war-time  prices. 

This  is  the  process  of  "deflation"'  and  it  is  accom- 
panied by  decreased  cost  of  living,  rerpiiring  and  per- 
mitting only  lower  rates  of  wages. 

b.  Constant  lowering  of  the  selling  jirices  of  coal 
which,  being  a  commodity,  must  follow  the  .'■eneral 
trend. 

c.  Increase  in  the  coal  pi'oduction  of  tlie  World 
caused  by  mdu.strial  restoration  in  Europe,  ciosiu"'  this 
market  to  Nova  Scotion  coal  .at  our  present  cost  of  coal 
mining. 

d.  Entire  lack  of  demand  for  steel  goods,  reducing 
greatly  the  proportion  of  coal  used  in  steel-nuikiug,      " 
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verv  difficult,  and  as  not  periuittiug  compi'tition  with 
l)orts  and  oiitire  fancellatioii  of  cargo  busiiu'ss  at  tliese 
ports.  .  . 

f.  Increased  pressure  of  I'nited  States  competition  m 
the  whole  of  Ea-stern  Canada,  due  to  excess  of  coal  sup- 
)ilv  over  demand  in  the  United  States. 

The  permanent  and  local  conditions  in  the  coal  ni- 
(lustrv  in  Nova  Scotia  have  always  been  recognized  as 
vei-y  difficult,  and  as  not  permitting  competition  with 
I'nited  States  eoal  without  protection  by  customs  im- 
port duties,  and  the  payment  of  a  lower  scale  of  wages 
than  that  of  competitive  coalfields  in  the  United  States. 
This  permanent  limitation  of  the  Nova  Scotia  field 
was  recognized  by  the  International  Officers  of  the 
I'nited  Mine  Workers  in  the  negotiations  which  led  to 
the  extension  of  the  organization  into  Nova  Scotia,  who 
assured  the  coal  companies  under  date  of  February  21st 
]!)!!)  tluit  the  desire  of  tlie  miners  of  Nova  Scotia  to  have 
the  I'nited  Mine  Workers  of  America  extend  its  juris- 
<liction  to  Nova  Scotia  "does  not  arise  from  any  inten- 
tion to  make  the  wage  rates  and  working  conditions  of 
.Xova  Scotia  conform  to  tho.se  obtaining  in  the  other  dis- 
tricts of  the  United  Mine  Workers  of  America."  The 
cral  companies  were  further  given  the  assurance  "that 
tlic  limitations  of  Nova  Scotia  in  regard  to  outside  com- 
petition in  the  sale  of  coal  are  recognized  by  the  incom- 
intr  .Mine  Workers  of  America,  and  will  always  l)c  borne 
in  mind  in  the  future. 

This  limitation  of  the  c()mi)etitive  ability  of  the  Nova 
Scotia  coal  industry  consists  in  the  ability  of  tlie  coal 
operators  of  the  United  Sta'es  to  mine  coal  at  a  cost 
which  is  very  much  lower  than  is  iwissible  in  Nova  Sco- 
tia, said  ability  arising  frkom  more  favoui-able  phy- 
sical conditions  of  mining.  Theie  is  no  method  by 
whicii  tills  .superiority  of  the  I'nited  States  coal  oper- 
;ilor  can  be  overcome,  and  Xova  Scotia's  disability  in 
this  respect  must   and   has  been   generally  recognized. 

Tiie  i)ressure  of  American  competition  in  <-oal  was 
never  more  serious  than  at  tiiis  time,  because  United 
Stall's  coal  mines  were  never  so  liighly  developed  for 
out|)ut  as  they  are  now. 

Ill  recent  year.s,  in  addition  to  the  temporary  world- 
wide conditions  of  money  infla'ion,  previously  referred 
to,  tiie  producer  of  coal  in  Nova  Scotia  has  had  the  ben- 
efit of  certain  temporary  conditions  that  have  tended 
to  increase  the  cost  of  imported  coal,  and  to  afford  ad- 
ditional protection  to  Xova  Scotia  coal,  over  and  above 
tlie  usual  Customs  Duty,  namely: — 

Jligh  Pruighf  Raicx  aiirl  Eschanrje  l.ofises. 
This  additional  protection  has  consisted  of  tiie  follow- 
ing factors: 

a.  High  freight  rates  to  the  U.  S.  border. 
1).   Premium  on  New  York  funds,  ranging  around  12 
to  1.")  per  cent,  which  has  to  be  paid  on  the  pitmonth 
price  of  the  coal,  plus  the  freight  rate  to  the  border. 

c.  Maximum  wages  paid  to  mijieworkers  in  tlie  Unit- 
ed States. 

All  these  conditions  have  undergone  or  are  aliout  to 
imdergo  drastic  clianges  in  a  downward  diiectioii. 

Since  the  middle  of  the  Summer  of  1!)21  exchange  has 
dropped  as  low  as  4i/o  per  cent,  and  its  tend(Micy  is  cer- 
tainly downwards  on  the  long  swing. 

A  reduction  of  ten  per  cent  on  farm  product  freights 
was  annoiuieed  in  November  by  the  railways  of  the 
I'nited  States. 

A  ten  per  cent  decrease  in  freifiht  iat<'s  on  Canadian 
I'ailroads  was  effective  1st  December  1921.  Further  de- 
creases in  railway  freights  are  confidently  looked  foi' 
before  the  Summer  of  1922.  The  American  Mining  Con- 
gress,  a   very    influential    political    body    in   the   United 


States,  has  memorialised  the  U.  S.  Congress  urging  a  25 
per  cent  reduction  in  freight  rates  for  the  relief  of  min- 
ei-al  i)roducts  and  the  mining  interests  of  the  United 
States. 

The  Wholesale  Coal  Association  of  the  I'nited  States 
has  ])etitioncd  the  Interstate  Commerce  Commission  for 
a  reduction  of  freight  charges  on  coal,  and  for  a  restora- 
•  ion  of  the  rates,  charges  and  differential  relationships 
existing  in  1!)17. 

Reductions  in  miners'  wages  have  been  general  in 
the  I'nited  States  in  non-union  fields,  and  average  at 
the  end  of  October  not  less  than  30  per  cent.  Outside 
the  Central  Competitive  Dist:ict  miners'  wages  have 
returned  '.o  the  standards  of  1917,  for  the  most  part. 

Tlie  slackness  of  bituminous  coal  demand  in  the  Unit- 
ed States  is  shown  by  the  fact  that  the  stocks  of  bitu- 
minous coal  in  the  United  States  on  November  1st  1921 
are  estimated  by  the  I'nited  States  Geological  Survey  at 
47, 400, 000  net  tons,  sufficient  for  43  days'  requirements 
at  the  average  rate  of  coiisumptif)n.  With  the  exception 
of  the  Autumn  and  Winter  of  1918,  records  show  that 
at  no  subsequent  or  previous  'ime  has  there  been  such  a 
large  stock  of  coal  on  hand  at  this  time  of  the  year. 
Accompaning  this  unprecedented  condition  of  large 
stocks  of  coal  on  iiand.  is  an  abnormally  hiw  rate  of 
consumption. 

Spot-mine  prices  range  from  ^^ .')()  to  .$2.00  for  ruii- 
ol'-mine  coal. 

A  substantial  reduction  in  the  rate  of  mineworkers" 
wages  is  expected  to  follow  the  expiry  of  the  ciirent 
wa<re  agreement  witli  tlie  United  Mine  WorJcers  at  tlu' 
emi  of  March,  1922. 

The  effect  of  this  comliiiiation  of  factors  upon  the 
Montreal  market  will  he  to  reduce  the  selling  price  of 
coal  by  from  $1..')0  to  •'i'2.()()  |>er  ton  from  the  prices  cur- 
rent in  the  Autumn  of  1921.  This  reduction  of  soiling 
price  in  Montreal  will,  of  coui'.se.  cause  an  identical  loss 
of  revenue  at  the  pitmonth  in  .Xova  Scotia. 

The  lack  of  demand  for  coal  and  the  Com])aii\  's  in- 
ability to  sell  coal  in  face  of  competitiou  from  the  I'nit- 
ed States  coalfields  showed  a  steady  decline  in  sales 
month  by  month  during  this  year,  a  condition  of  affairs 
which  is  caused  by  iieavy  importations  of  coal  from 
acrc^ss  the  border,  sold  at  a  |)rice  the  Dominion  Coal 
Comjiany  cannot  compete  with  because  of  liiijh  costs  of 
production  in  its  mines. 

The  Company's  inability  to  make  coal  sales  ari.ses 
from  inability  to  meet  American  prices,  b_v  reason  of 
the  high  cost  of  production.  The  imporation  of  United 
States  coal  into  Canada  during  1921  has  been  for  the 
nine  months  ending  September  as  follows.  The  steady 
decline  in  the  selling  price  (nv  declared  value  at  the 
border  i   is  verv  noticeable. 


IT.  H 

5  1 

.Mc.iilh    (if    1921 

o    \ 

c 

p 

"7-  o 

.January 

l,(i37,3()4 

7,578.075 

Febriiar\' 

l,14S,(i31 

4,751.700 

Marcii    .■ 

1.401.431 

5.5!)4.92:; 

April 

ii!)li.017 

2.405.7.">0 

May 

7.")(i.O(i4 

2.540.(i(i2 

•lime 

l.()(i4,(i(iS 

3.(;!t4.22(i 

duly 

1.240,971 

4.442,(i!).s 

Argust 

1 ,298,55.') 

4.155.4.32 

September 

l..!02.200 
10,551,901 

3,715,473 

$38,879,939 

$4.52 
4.13 
:;.!)!) 
3.44 
3.35 
3.47 
3.5(3 
3.20 
2.8(i 

$3.72 
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STORIES  of  the  SEA 

AND     THE 

Grand  Bank  Fishermen 

by   FREDERICK  WILLIAM  WALLACE 

THE    VIKING    BLOOD 

A  Story  of  Seafaring. 

A  novel  of  deep-water  seafaring  'round  the  Horn  in  a  four-mast  barque 
and  latterly  in  the  Bank  fisheries  of  Nova  Scotia.  A  story  of  action  with 
the  scenes  laid  in  Glasgow,  Vancouver,  Halifax,  Havana  and  "Eastville,  N.S." 

Cloth  $1.75 

BLUE    WATER 

A  Tale  of  the  Deep  Sea  Fishermen. 

A  second  edition  of  this  well-known  novel  of  seafaring  on  the  Grand 
Banks  which  has  been  pronounced  by  critics  in  Great  Britain  and  Canada  to 
be  the  best  of  its  kind. 

Cloth  $1.75 

THE   SHACK   LOCKER 

Yarns  of  the  Deep  Sea  Fishinji  Fleets 

A  collection  of  short  stories  of  hazard  and  adventure  on  the  Banks,  select- 
ed from  out  of  the  best  previously  published  in  American  magazines. 

Cloth,  $1.50 

Sold  at  all  booksellers  in  Canada,  or  from  the  publishers 

MUSSON     BOOK    COMPANY,     Limited 

TORONTO.  ONT. 
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Information   

Is  the  life  blood 

or  tlic  sfccl  iiuitislry 

And  your  technical  pages   

Are  the  best  source  of  new  ideas  .  .  . . 
Concerning  methods  and  machines   . . 

For  improving  production 

Moreover    

Tliere  "'•e  only  two  ways    

To  get  this  valuable  material   

You  must  either  spend  a  day  a  week 
'  Reading  nineteen  publications  or.  .  .  . 

$f  fW  a  year   

And  fifteen   minutes 

With  the  only  magazine  that   

In  more  than  600 

Digests  informative  articles   

Industrial  publications   

And  what's  more   , 

You  can  prove  it   

Rv  simply  sending 

Tihe    Coupon    


A  drop  of  $1.50  per  ton  in  the  soUiiijr  price  of  cnal 
during  the  fir.st  nine  monllis  of  1921  is  indicated  by 
th().se  figures,  but  during  the  jjcriod  fi-oni  October  1st 
to  date  the  drop  has  been  still  more  severe.  The  selling 
prices  of  the  Dominion  Coal  Company  must  conform  to 
these  lower  levels,  if  sales  are  to  be  made. 

For  the  first  half  of  1921  the  import  of  American 
bituminous  coal  into  Eastern  Canada  compares  with  two 
pi'evious  years  as  follows: — 

Imports  of  U.S.  Coal    Maritime  Prov.  &  Quebec 

during  first  half  of :—  Short  Tons. 

1921 1,403,724 

1920 782,774 

1919 1,058,594 

During  the  second  half  of  the  year  coal  has  been  im- 
ported into  Quebec  at  a  rate  greater  than  during  the 
fir.st  half  of  1921,  and  sales  of  U.  S.  Coal  have  been 
made  at  ports  in  the  Maritime  Provinces,  .such  as  St. 
John,  N.B.,  and  Chatham,  X.S.,  which  were  regarded  as 
an  unassailable  market  fur  Xova  Scotia  coal. 

Increases  in  Wages. 

Increases  in  wages  dui-ing  the  period  of  rising  prices 
asked  bj'  the  workmen,  and  granted  by  the  company, 
were  as  fellows : — 


1st  June  191(5  .  . 
1st  November  191 G 
l.st  May  1917  .  . 
1st  Januarv  1918 
1st  July  1918  .  . 
January  1920 
1st  November  1920 


Individual    rate    increases  have   exceeded   the    figures 
above  given. 

The   average   daily   earnings   nf   all    clas.ses  of   work- 
men at  the  Dominidii  Collieries  have  risen  as  follows: — 


.5^ 

55  « 

6% 

G7c 

15.9% 

22.9% 

14.2 

40.6% 

lt].0% 

03.1% 

5.1% 

68.0% 

9.0% 

96.2% 

12.5% 

120.7';^ 

THE  INDUSTRIAL  DIGEST, 

25  West  45th  St.,  New  York,  N.  Y. 
It  sounds  good  to  me,  so  send  along  your  fortnightly 
digest  of  600  trade  and  technical  papers,  classified 
by  industries.  And  save  a  copy  of  the  annual  Index 
for  me,  too.  If  it's  a,i  good  as  you  say,  I'll  send  a 
check  for  Six  Dollars  after  two  issues. 


Name    Position . 


Address     

City   Province 


1914 1.87         2.07         .3.06  2.46 

1915 1.95         2.05         3.01  2.48 

1916 2.06         2.17         3.30  2.64 

1917 2.62         2.^0         4.21  3.35 

1918 3.  .32         3.64         5.. 39  4.25 

1919 3.48         3.79         5.65  4.42 

1920 4.00         4.41          6.55  5.02 

Sept.  1921 4.47         5.00         7.22  5.73 

These    figures   indicate    increases   ovei-    1!)14  rales   a.s 
follows  : — 

Surfacemen 140  percent 

Underground   Lalior 145 

Mining  Coal 136 
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Index  to  Mill  Supplies 


This  Directory  is  published  in  lY.e  interests  of  our  reader*.  Buyers  who  are  unable  to  find  out  what  they  deaire  nf 
invited  to  communicate  with  the  publishers  of  this  Journal,  who  in  all  probability,  will  be  able  to  glva  the  4eslre* 
information. 


AccuiuulatoTs,  Hydraulic: 

Sniai  t-'l'iMiier    Macliiiie    Co..     I  l;im  II  Ion.    Onl 

The  Dominion  Steel  Products  Co..  Ltd..  Brantford,  Can. 
Air   CompresBors: 

n.    'I'.    Cllman    &   Co.,    Montreal. 
Alnuilnuin: 

A.  C.   Leslie  Co..  Ltd..  Montreal. 
An^Ie  Bars: 

Steel    Company    of   Canaa.    Ltd..    Hamilton,    Out. 

United  States  Steel  Products  Co.,  Montreal. 
Barlied    Wire    Galvanized : 

Steel    Company    of    Canada,    Ltd.,    Hamilton,    Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Anchor   Bolts: 

Steel    Company   of   Canaa,    Ltd..    Hamilton.    Ont. 

Axl9B,  Car: 

Nova  Sootia   ,'<leel  &  Cojif  (■:o  .    Limited.    New   Glasgow. 
United  States  Steel  Products  Co..  Montreal. 

Axles,   IiOcomotive: 

Nova    S.oti.T    Sleel    /t,   Coal    Co.    Liniiled.    N 

United  States  Steel  Prnchirts  Co.,  Montreal 

ft  trrel  Stuck  (Black  Steel  Sheets) : 

Seiiern  Iron  *  steel  Co..   Buffalo.   N.Y 
Steel  Co.  of  CanaiJa,   Ltd.,  Hamilton,  Ont. 


tilasgow.    N.S 


Box   Annealed    Steel   Sheets: 

B.  &  S.   H.   Thompson  &  Co.,    Ltd. 

Seneca  Iron  &  Steel   Co..   Buffalo.    N.V 

Quigley  Furnace   Specialties  Co..    New    Yorlt. 

Dominion  Foundry   Supply  Co.,   Ltd..   Montreal. 

Steel   Co.   of  Canada.   Ltd..   Hamilton.  Ont. 
Brass  Ooods: 

Dunlop  Tire  &   Rubber   Goods  Co..   Ltd.,   Toronto,   L»ni 
B  riok-lnsalatln(r : 

Quigley  Furnace   Specialties  Co.,    New    York. 

Dominion  Foundry   Supply  Co..  Ltd.,   Montreal. 

Bridges: 

Hamilton   Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que 

Brushes,  Foundry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Buildings,  Metal: 

Pedlar  People.   Limited,  Oshawa,  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 


Foundries  &  Steel,   Ltd.,  Hamilton,  Ont 


Dominion    Iron    &   Steel    Coy.,    Ltd.,    Sydney,    N.    S. 
United  States  Steel  Products  Co.,  Montreal. 

Bnrs,  Iron  &  Steel: 

Manitoba   Steel  &   Iron  Company 

Canadian    Western    Steel   Co.,   Calgary,    Alia. 

Dominion    Iron   &   Steel   Coy.,   Ltd.,    Sydney.    N.    S 

Ferguson  Steel  .S;  Iron  Co.,  Buffalo.   NY. 

The    Steel    Company    of   Canada,    Hamilton.    Onl 

Beals,   McCarthy   &   Rogers,   Buffalo.    N.Y. 

Nova  Scotia  Steel  &  Coal  Co.,  Limited,   New   Glasgov 

Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton.  Ont. 

Canadian   Tube  &  Iron  Co..  Ltd..   Montreal. 

Leslie.  A.  C.   &  Co.,   I^td.,   Montreal. 

Steel  Co.  of  Canada,   Ltd..  Hamilton,  Ont. 


&   Steel   Coy..    Ltd.,    Sydney,    N.    S. 

Glasgow 


Bars,   Steel: 

Dominion    I 

Novn    Sfotia   Sleel   &   Coal    Co..    1, united 
Steel   Co.   of  Canada,    Ltd..   Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

BiUetB,    Blooms    and    Slates: 

Dominion    Iron    &   Steel   Coy..    Ltd.,    Sydney.    N.    S. 
Nova  Scotia   Sleel  &  Coal   Co.,   Limited.    New   Glasgow.    I 
Steel    Company    of   Canada.    Ltd.,    Hamilton.    Ont. 
United  States  .Steel  Products  Co.,  Montreal. 

Belting,  Rubber: 

Dunlop    Tire    &    Rubber    Goods    Co.,    Ltd..    Toronto.    Onl 
Benzol: 

nomlnion    Iron    &   Steel    Coy..    Ltd,    Sydney,    N.    S. 

Steel    Company    of   Canada.    Ltd.,    Hamilton,    Ont. 

Binders,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Bins,  Steel: 

MacKinnon  Sleel  Co..  Ltd..  Sherbrooke.  Que. 

Ueld  &   Riown  Structural  Steel  &  Iron   Works.   Ltd.,  Tor 

Toronto   Iron    Works.   Toronto.   Onl. 

Black  Steel  Sheets: 

P.  ,^-  S.   H.   Thompson  &   ('.,,    Ltd. 
Seneca   lion   &  Steel  Co.    Huffalo,   NY 
Leslie  &  Co.,    Ltd.,  A.   C    Montreal.    P.    Que. 
Steel   Co.   of  Canada,    Ltd.,   Hamilton.   Ont. 

Blooms  &  Billets: 

Algoma  Steel  Corp..   Ltd.,   Sault  Ste.   Harle. 
Dominion     Foundries    &    Steel.     Ltd.    Hamilton.    Oiu 
Dominion    Iron   &   Steel   Coy.,   Ltd..   Sydney,    N     S 
Steel   Co.   of  Canada,   I,td.,   Hamilton,  Ont. 
VTnited  States  Steel  Products  Co.,  Montreal. 

Boilers: 

Sterling    Engine    Works,    Winnipeg,    Man 
R.   T.    Oilman   &   Co.,    Montreal. 


Bolts: 

Baines  &  Peckover.  Toronto,  Ont. 
Steel  Co.  of  Can(.da,  Ha..illton,  Ont 
Canadian  Tube  &  Iron   Co..  Montreal.  P.Q 


Gaskets,  Bnbber: 

Dunlop   Tire   &    Rubber   Goods   Co.,    Ltd. 

Cast  Iron  Pipe: 

National    Iron    Corporation.    Ltd.,   ToronK 
Hyde  &   Sons.   Montreal,  Que. 
Canada  Iron  Foundries.  Montreal. 


Castings,  Brass: 

Wentwnrth  Mfg.  Co,  Limited,  Hamilton.  Ont 
Algoma  Steel  Corp..  Ltd..  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Bronze: 

Wentworth  Mfg.  Co,  Limited,  Hamilton,  Ont 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co..  Ltd.,  Brantford,  Can, 


Castings,  Gray  Iron: 

Canadian  Steel  Foundries 
Electrical  Fittings  &  Von 
Algoma  Steel  Corp,  Ltd., 
The  Dominion  Steel  Produ 


Ltd,    Montreal    P.Q 
ulry.    Ltd..  Toronto.  (  ni 
Sault   Ste.   Marte. 
;ts  Co.,  Ltd.,  Brantford,  Can. 


Bolts,  Railway: 

Nova  Scotia   Steel  &  Coal   Co.,  Limited.    Nev 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 


Glasgow,    N.8. 


Castings,   ITickel   Steel: 

Hull    Iron  and   Steel    Foundries,    l,l<l,    Hull.   P.Q. 
Canadian    Steel    Foundries.    Ltd..    Montreal    P.Q. 
Algoma  Steel  Corp.,   Ltd.,  Sault  Ste.   Marie. 
Dominion    Steel    Foundry   Co..    Hamilton,   Ont. 
.Toilette  Sleel  Co.,   Montreal,   P.Q. 

Castings,  Gray  Iron: 

Reld  &  Brown  Structural  Steel  &  Iron   Works,   Lli 
Algoma   Steel  Corp.,    Ltd.,  Sault  Ste.    Marie. 

Castings,    Malleable: 

Canadian    Steel    Foundries,    Ltd.    Montreal    P.Q 
Algoma   Steel  Corp.,    Ltd.,  Sault  Ste.   Uaiie. 

Castings,   Steel: 

Dominion   Foundries  &   Steel,    Ltd,   Hamilton,   Or- 
Algoma  Steel  Corp.,    Ltd.,  Sault  Ste.   Marie. 

Cement,  High  Temperature: 

Quigley  Furnace   Specialties   Co,    New   York. 
Dominion  Foundry   Supply   Co.,    Ltd  .   Montreal. 
Chrome : 

American    Refractcrie.s    Co. 

Chemists: 

Toronto  Testing  Laboratory,  Ltd  .  Toronto.  Ont 
.Milton    Hersey   Co.,    Ltd  .    Montreal. 
Charles  C.    Kawin    Co,    Ltd.,    Toronto 


Ltd  ,  Brantford.  f> 


Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co..  Fostoria,  Ohio,  U.S.A. 
United  States  Steel  Products  Co.,  Montreal. 

Concrete  Hardener  and  Waterproofer: 

Beverldge    Supply    Company,     Limited.     Montreal 


Bolts,  Vuts,  Rivets: 

Canadian     Tube     &     Iron     Co .     Ltd       Montreal. 

Steel   Company  of  Canada,   Ltd.,   Hamilton,   Ont, 


Consnltinr  Bngir'Ts; 

W.  B.  Moore  .^    Co.,  JAd.,  PltUbttrf,  P» 

vr    9-  Tyler  Co.,  Olsrslsad 
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■jiniiii"s   were   <;reatly 


'I'lio   iiiMual    iiulivitlnal    annua 
in  excess  df  this  amouut. 

The  (liffieiiltv  of  tlie  ('onipan\  's  position  is  a|)|)arciit 
«lien  11  is  stated  that  witli  an  output  reduced  by  34 
yev  .'ent  and  its  productive  eniphjyees  reduced  by  'S3 
],er  cent  (the  fif-'ures  beinjr,  of  course,  virtually  the 
sanu')  it  has  been  necessary  to  carry  on  the  payroll  a 
force  of  non-productive  employees  whose  niunhers  de- 
.■lined  oidy  by  6  per  cent,  and  rate  of  wapes  was  in- 
creased bv  over  140  per  cent.  .    ,.   .  ,     , 

The  effect  of  lower  outputs,  lessened  individual  pro- 
ductivity, (not  miners  at  tlie  face)  and  increases  ni  the 
rate  of  \va«vs  has  been  1o  increase  •the  labour  cost  of 
l)roduciiin-  of  a  ton  of  coal  since  1915  l,y  a])prox.  200 
per  cent. 

It  h{i.s  been  possible  to  i)ay  such  additions  to  tlie  pay- 
rolls only  by  passing;  alonfi  the  cost  to  the  consumer. 
but  this  is  no  longer  possible. 

The  Selling  Prices  of  Coal. 
Coal  has  foi-  months  been  out  of  line  with  tlie  prices 
of  other  commodities.  Most  commodities,  exce|)t  coal 
and  those  such  as  iron  and  steel,  wliich  dei)eiid  for  their 
production  cost  on  tlie  cost  of  coal,  have  been  deflated 
to  about,  and  in  some  cases,  lielow  the  pre-war  level.  The 
supply  of  coal  is  now  hug:ely  in  excess  of  the  demand 
both  in  the  ITnited  States,  Europe  and  in  Canada,  and 
prices  are  daily  quoted  lower.  There  is  no  known  rea- 
son to  expect  that  coal  can  stand  out  against  the  world- 
wide tendencv  to  lower  prices. 

Already,  and  in  the  past  six  months,  the  Company 
has  been  "compelled  to  accept  lower  prices  for  its  coal, 
and  tlie  average  selling  price  shows  a  steady  decline 
month  by  month  since  the  opening  of  the  St.  Lawrence 
navigation  season.  Lower  prices  than  prevail  today  are 
now  being  quoted,  and  will  be  quoted  next  year,  by  the 
Company's  competitors,  and  it  will  not  lie  jiossilile  to 
sell  the'  Company's  product  unless  its  in-ice  is  mat- 
erially lowered. 

Wages  form  the  largest  item  of  the  cost  of  produc- 
tion ;  hence  a  reduction  in  wages  is  required  to  enable 
the  Company  to  hold  its  cus*om«rs. 

In  regard  to  future  sales  the  Company  believes  it  can 
sell  the  entire  product  of  its  mines  in  Eastern  Canada, 
provided  it  can  offer  customers  coal  at  competing  sell- 
ing price. 

In  pre-war  years,  up  to  two  million  tons  |)cr  sea.son 
were  sent  up  the  St.  Lawrence  by  the  (UHupany,  a  (pian- 
tity  whicii  was  approximately  half  the  annual  output 
and  this  market  is  still  available  if  the  hindrance  of  ex- 
cessive cost  of  i)roduction  can  be  overcome. 

During  1922  there  will  still  likely  remain  .some  of 
the  addirioual  protection  to  the  Canadian  coal  producer 
occasioned  by  high  railway  freights  and  the  premium 
on  New  York  funds.  Mo.st,  if  not  all  of  this,  will  prob 
ably  have  been  removed  in  1923  season  by  return  to 
normalcy  in  the  United  States  and  restoration  of  Can- 
adian currency  to  parity  of  exchange. 

The  year  1922  will,  therefore,  present  an  opportunity 
to  regain  the  whole  of  the  St.  Lawrence  market  such 
as  will  not  speedily  recur,  and,  moreover,  the  St.  Law- 
rence market  offers  the  only  outlet  for  eoal  that  wiU 
enable  the  mines  in  Nova  Scotia  to  operate,  except  on 
the  most  limited  scale. 

The  Cost  of  Living. 
The  cost  of  living  is  not  calculated  by  any  official 
body  in  Canada.  The  Labour  Gazette  issues  monthly 
a  calculation  which  includes  foodstuffs,  rents,  fuel  and 
light,  but  omits  clothing.  The  same  is  true  of  British 
statistics. 


Index  numbers  are  not  an  accurate  index  to  the  cost 
of  living.  The  only  accurate  measure  of  changes  in  the 
cost  of  living  is  one  based  on  changes  in  the  retail  cost 
of  the  various  items  of  expenditure,  weighted  accord- 
ing to  their  relative  imi)o:tance  in  the  family  budget. 

In  August  1918,  at  the  instance  of  the  Fuel  C^ontroller, 
an  en()uir.y  was  made  into  the  cost  of  living  in  Pictou 
County,  and  a  budget  of  living  costs  was  agreed  upon 
by  a  Committee  representing  the  workmen,  the  Coal 
Companies,  and  tlie  Department  of  Labor.  This  bud- 
get jiriced  at  the  various  dates  mentioned  below,  shows 
the  following  variations,  namely : — 


1911   as 

100%  — 

100% 

.laiiuary 

1918  — 

151  % 

August 

1918   — 

l(i4% 

August 

1919  — 

182% 

August 

1920  — 

232% 

August 

1921   — 

160% 

December  1921   —   150% 

Living  costs  in  Pictoii  County  at  this  date  are,  there- 
fore, 50  per  cent  above  those  of  1914,  or  aliout  what 
they  were  four  years  ago  in  January  1918. 

A  number  of  other  authoritative  calculations  are 
available  which  relate  to  other  parts  of  Canada  and  the 
United  States,  and  for  comparison  with  conditions  at 
the  Mines  in  Nova  Scotia  must  be  corrected  to  allow  for 
the  lower  rent  and  fuel  co.sts  at  the  Mines.  These  outside 
calculations  agree  in  putting  the  general  cost  of  living 
(out.side  the  local  mining  centres)  at  60  per  cent  above 
1914,  a  figure  that  agrees  closely  with  these  previously 
mentioned,  when  correction  for  low  rental  and  fuel 
jirices  is  made. 

Geoieral  Conclusions. 

The  ability  of  the 'Dominion  Coal  ('ompaiiy  to  jiay 
wages  depends  u})on  its  ability  to  sell  coal. 

Coal  cannot  be  mined  and  sold  at  a  profit  at  prices 
prevailing  and  likely  to  prevail  in  1922,  because  of  the 
following  conditions : 

Srllltig  price  of  coal. 

During  1922  the  Company     anticipates 
that  coal  prices    will  be    less  than    the 
]) rices  of  the  early  Summer  of  1921    by     30  per  cent 
and  less  than  the  prices  obtainable  wlicn 
the   Montreal   Agreement   was  made   by     50  per  cent 
Cusl  of  I'rodurtwn. 

l>y  I  cason  of  higher  wages,  liigher  costs 
of  mine  su]iplies.  increased  taxation  by 
federal  and  provincial  governments  and 
workmen's  compensation,  by  reason  of  a 
lowering  of -output  by  30  per  cent,  by 
disi)roportion  of  non-producers  employ- 
ed and  smaller  number  of  miners,  re- 
diiiMiig  efficiency,  the  cost  of  producing 
coal     has    risen     when    compared    with 

1914,  by 224  percent 

Eariiiiigs  of  the  Mineworkers. 

Earnings  of  the  employees  at  the  coal 
mines   are   from   120   to  200      per  cent 
greater  than  the  rates  of  1914,  and  may 
be  fairly  averaged  at  an  increase  of .  .      140  per  cent 
Exp.evse.t  of  the  IiidiridiiaL 

The  cost  of  living  at  the  mines  in  Nova 

Scotia  is  between  50  and  60  per  cent 

above    the    cost    of   1914,    and    may    be 

fairly  averaged   at 50  per  cent 
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CANADA  'S  COAL 

THE  modern  colliery  is  the  embodiment  of  a 
closely-run  commercial  enterprise.  Net 
profits  per  ton  of  coal  sold  are  small. 
Labour  is  the  chief  item  of  cost.  Adminis- 
tration and  other  overload  charges  are  relatively  and 
absolutely  small.  Payment  of  interest  on  capital  in- 
vestment and  of  reasonable  dividends  is  necessary  to 
the  continuance  of  all  industries.  Coal  must  be  market- 
ed in  the  face  of  strong  competition. 

Strange  as  it  may  seem,  coal  miners  do  not  grasp 
the  fact  that,  when  they  stop  producing,  they  are  piling 
up  liabilities  against  the  colliery,  and  thereby  auto- 
matically reducing  the  chance  of  bettering  their  own 
condition.  Every  dollar  of  debt  loaded  on  the  back  of 
the  mine  by  this,  as  well  as  by  other  means,  must  be 
paid  back  through  the  agencj'  of  coal  bi-ought  up 
from  the  mine. 

Trite  and  axiomatic  this  jiroposition  nuiy  be;  yet  it 
has  not  yet  been  borne  in  ou  the  consciousness  of  the 
coal  miners,  whose  lot,  by  the  same  token,  is  ratiier 
to  be  envied  than  pitied. 

It  is  pitiful,  it  is  amazing,  that  in  these  days  when 
the  machinery  of  the  law  will  give  him  the  fairest  of 
fair  play  (for  there  is  always  a  preponderance  of  sym- 
pathy for  the  employee  as  compared  with  the  em- 
ployer), the  miner  should  deliberately  choose  to  im- 
pose suffering,  loss  and  privation  upon  the  whole  com- 
munity. He  seems  to  think — or  to  believe  that  he 
thinks — that  by  dislocating  trade,  causing  large  losses 
directly  and  huge  losses  indirectly  to  his  own  fel- 
lows and  to  the  country  at  large,  he  can  advance  his 
personal  interests. 

We  regret  that  the  coal  iners  of  Ali)erta  have  joined 
hands  with  the  strikers  on  the  other  side  of  the  inter- 
national boundary.  We  have  in  Canada  adequate 
cans  for  adjucitating  firly  between  te  disputnts.  As 
the  general  public  is  in  any  case  both  judge  and  guiy 
in  the  long  run,  only  loss  to  both  rides  (but  principally 
1i)  the  miners  I  can  result;  the  merits  of  the  case  rest 
as  before.  The  only  ones  that  can  be  jubilant  at  pres- 
ent are  those  parasites  that  depend  for  their  livelhood 
n|)on  tlit'ii-  aliilitx'  to  arouse  class  hatred. 


•■I.HST   WE  FORGET. •• 

In  the  thicli  of  the  Passchendael  fight,  an  Anghi- 
Cauadian  and  a  Canadian  were  discussing  the  merits  of 
the  Britisher.  The  converstinn  wmiiul  np  with  the 
remark,  by  the  former,  that  the  Englishni;m  is  tlu' 
most  merciful  man  in  the  world.     It  is  true.     The  sight 


to  he  seen  any  day  there  was  a  '•pusl:  "  showed  that  it  is 
true  al.so  of  Canadians.  When  German  prisoners  were 
busy  cari-ying  in  wounded  on  stretchers,  they  joined 
tlie  long  lines  of  Canadians  waiting  their  turn  at  the 
coffee-stalls,  and  were  treated  without  discrimination 
liy  soldiers,  jiadres,  and  Y.  M.  C.  A.  workers. 

There  is  a  moral  in  this. 

We  Britishers  are  apt  to  forget,  ami  to  let  bygones 
l>e  by-gones.  This  is,  for  the  most  part,  an  admirable 
characteristic,  and  bound  to  stand  us  in  good  .stead  in 
the  long  run.  But,  in  tlie  meantime,  it  may  lead  us 
into  doing  less  tlum  justice  to  our  neighbors. 

As  in  the  war,  so  in  the  peace,  Canadians  are  far  re- 
moved from  the  scene  of  action.  During  the  wartime 
we  had  plentiful  reminders  of  what  was  going  on  in 
France  and  Flanders,  and  were  insjjired  to  do  our  bit. 
The  French  are  still  hard  pressed,  imw  by  economic 
forces  rather  than  by  armed  foes;  in  fact  they  still  bear 
the  brunt,  as  they  did  when  under  arms.  We,  suffering 
under  no  such  economic  pressure,  are  more  than  likely 
to  forget  their  struggle,  and  tu  hlanie  them  unduly  for 
their  seeming  laack  of  democratic  spiiii  ;ind  Christian 
forbearance.     It  is  easy  for  us  tu  nuiralize. 

We  print  today  a  little  reminder  of  the  difficulties 
under  which  the  French  iron  miners  are  working  today, 
as  the  result  of  deliberate  and  well-calculated  destruc- 
tion by  the  Germans.  By  a  strange  coincidence,  we  re- 
ceived, after  this  was  ready  for  the  press,  a  request 
fi'om  an  eminent  French  metallurgist  that  we  give 
l)ul)licity  in  Canada  to  a  Itook  he  forwarded  giving  a 
full  account  of  the  German  work  of  destruction.  The 
French  realize  the  British  tendeiu-y  ;  let  us  not  forget 
to  remain  sympathetic  allies. 


ALLOY  STEEL  I'LAXTS  FOE  CANADA. 

If  Canada  is  to  have  a  well-founded  iron  and  steel 
inihisti'v.  it  nnist  lie  upon  the  Itasis  nf  sdiiw  natural  ve- 
s(]nr(e  in  which  she  is  .specially  favoured,  or  perhaps 
lire-eminent.  The  coal  of  Nova  Scotia,  in  conjunction 
with  the  iron-ore  of  Newfoundland,  offers  one  such 
case.  Elsewhere,  the  solution  of  the  problem  is  not 
yet  in  sight. 

Of  all  our  natural  resources  applicable  to  metallurgy, 
hydro-electric  current  is  at  present  the  most  highly 
developed.  During  the  war-time  full  use  was  made 
of  this  energy  to  produce  synthetic  pig-iron  and  to 
nuike  .steel  for  shells.  In  the  latter,  Canada  was  pre- 
eminent. Now,  with  jn-ices  lowered,  most  of  this  equi|)- 
nient  has  of  necessity  fallen  into  disuse,  and  has  in 
large  part  been  dismantled. 

There  may.  however,  develop  from  the  wai'-tinu'  ex- 
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perience  something  r)f  pei-maiieut  value  to  the  country. 
It  was  during  that  period  tliat  the  particular  use  and 
advantage  of  the  basic  electric  furnace  came  to  be  re- 
cognized. The  significance  of  this  development  is  not 
yet  fully  or  widel.v  realized  except  hy  the  few  tliat 
have  followed  the  matter  closel.y. 

One  tendency  of  our  times  is  to  require  "safety 
first."  In  engineering  this  means  stronger  bridges, 
sounder  rails,  tougher  axles  for  motor  eai-s,  stronger 
wire  ropes.  To  the  iron  metallurgist  it  means  purer 
iron  and  steel,  and  alloy  steel.  Always  the  call  will  be 
for  better  and  better  quality,  until  even  structural 
shapes  for  building,  sliip's  plates,  and  the  wheels  of 
freight  cars,  will  be  alloy  or  other  special  steel  or 
iron,  and  the  weight  or  space  .saved  will  be  worth  the 
added  cost. 

This  may  give  Canadian  metallurgists  their  oppor- 
tunity. We  have  not  the  means  at  present  of  produc- 
ing the  ordinary  qualities  of  iron  and  steel  in  direct 
competition  with  producers  on  tliis  continent  or  else- 
where. We  have,  pre-eminently,  the  special  materials 
and  the  special  energy  required  to  convert  this  crude 
iron  into  finer  forms. 

Just  before  the  "boom"  broke,  there  was  incorpor- 
ated "Canadian  Electric  Steel,  Limited,"  to  take  over 
and  expand  into  a  complete  commercial  plant  eciuip- 
ment  that  had  been  used  for  making  shells.  It  was  in- 
tended (and  we  hope  the  plans  will  be  consummated 
when  markets  return)  to  refine  cheap  iron  and  steel 
scrap  in  the  basic  electric  furnace,  and  produce  very 
pure,  that  is  high-grade,  steel,  both  plain  and  alloy. 
The  determining  factor  is  cheap  electric  current,  and 
a  good  supply  of  cheap  scrap  is  necessary.  This  plant 
may  prove  to  be  the  pioneer  in  a  Canadian  industry  of 
considerable  dimensions. 

The  mooted  alloy  steel  plant  at  Sarnia  nnist  liave  a 
different  basis,  as  there  is  not  available  at  that  point 
the  ciheap  electric  cuirent  to  produce  economically  the 
super-steel  of  the  basic  electric  furnace.  Probably  the 
present  metallurgical  practice,  using  the  open-hearth 
furnace  as  is  the  case  across  the  border,  is  to  be  adopt- 
ed, the  Canadian  protective  tariff  providing  the  added 
inducement.  Such  a  plant  has  only  a  secondary  inter- 
est or  importance  to  Canada,  as  it  will  be  dependent  for 
its  raw  material  upon  imported  iron  or  iron  ore,  and 
for  its  energy,  upon  imported  coal. 


"STAINLESS  STEEL,"  AND   OUR  NICKEL 
INDUSTRY 

The  Britisher  works  best  wlien  he  is  "up  against  it." 
It  required  the  discipline  of  a  b)ng  series  of  reverses 
to  make  us  really  ])ut  our  backs  into  tlie  war  effort. 
Now  it  has  taken  a  stiff  dose  of  hard  times  to  make 
us  tackle  the  peace  problems  witli  all   our  might. 

Sheffield  was  unusually  hard  hit  iiy  the  slump  of  a 
year  ago.  Always  the  home  of  inventive  genius,  she 
is  once  again  helping  herself  along  the  road  back  to 
prosperity  by  finding  something  new  that  the  world 
want.s,  and  must  have  in  spite  of  hard  times. 


Many  a  housewife  has  blessed  the  inventor  of  "stain- 
less steel."  Since  the  time  it  was  invented  and  dis- 
tributed throughout  the  world  from  Sheffield,  there 
must  have  been  a  serious  slump  in  the  use  of  bath- 
brick,  and  a  considerable  saving  in  potatoes. 

Last  autumn  there  came  word  that  Sheffield  re- 
searcher^ have  found  the  secret  of  "stainless  iron"  —  a 
low-carbon  stainless  steel  that  is  malleable,  and  can  be 
rolled  and  forged.  Its  production  was  bound  up  with 
the  problem  of  prod.ucing  low-carbon  ferro-chromium. 
When  the  unusual  affinity  of  chromium  for  carbon 
was  overcome  in  a  process  capable  of  industrial  ap- 
plication, stainless  iron  became  a  factor  in  commeere. 

Now  conies  word  that  Sheffield  has  produced  an- 
other "stainless"  metal,  this  time  a  non-ferrous  alloy 
similar  to  nickel-silver,  but  with  a  smaller  proportion 
of  silver.  Its  comparative  cheapness,  resistance  to 
corrosi"»i,  liardness,  malleability  and  other  desirable 
qualities  give  it  a  field  that  threatens  to  encroacli 
seriously  upon  that  of  other  alloys. 

This  is  good  news  to  Canadians.  Canada  produces 
the  world's  nickel,  and  the  world's  requirements  are 
now  so  slim  that  the  nickel  industry  is  almo.st  at  a 
standstill.  We  wish  the  Sheffield  scientists  further 
success  in  their  researches  on  nickel. 


THE  SURPLUS  OF  SHIPS 

We  have  many  things  to  remind  us  of  the  Great  War. 
High  prices,  unemployment,  burdensome  taxation, 
maimed  ex-sokliei"s — in  fact,  miost  of  the  troubles  of 
the  world  today  are  laid  to  its  charge.  One  of  the 
most  inpressive  of  all  these  sights,  though,  is  the  mile 
after  mile  of  ships  laid  up  in  the  Hudson  River,  near 
Poughkeepsie.  From  across  the  river  thej'  look  like 
toy  fleets.  In  reality  they  are  ocean-going  freighters, 
ready  and  anxious  to  vindicate  the  high  hopes  of  theii 
builders  on  all  the  seven  seas. 

As  an  evidence  of  the  magnitude  of  the  war  effort 
of  the  United  States,  the  sight  of  this  fleet  could  hard- 
ly be  bettered.  But  their  rusting  sides  turn  one's 
thoughts  inevitably  in  another  direction,  and  the  pre- 
dominant feeling  is  one  of  dismaj'  that  such  a  huge  lot 
of  human  effort,  which  should  now  in  this  time  of 
stress  be  available  for  human  use,  is  actually  useless. 

Xor  is  there  any  probability  of  a  use  being  found 
for  this  huge  fleet.  Without  them,  the  seas  are  over- 
manned with  cargo  boats;  and  the  world's  ports  are 
congested  with  idle  freighters.  When  international 
trade  revives,  it  will  be  well-built  boats,  belonging  to 
well  organized  companies,  that  will  carry  the  cargoes. 
The  boats  of  the  United  States  Shipping  Board  will 
in  all  probability  lie  rusting  in  the  Hudson  until  they 
are  towed  away  to  be  broken  up.  They  were  made 
wholesale,  in  a  hurry,  and  are  not  of  a  qualit.y  that 
can  complete  with  the  .solid  British  bottoms  that  now 
once  more  can-y  most  of  tlie  world's  cargoes.  When 
1490  of  the  derelict  boats  were  recently  offered  for 
sale,  no  serious  bids  were  received.  This  one  fact 
speaks     volumes. 
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The  future  of  the  ship-buikling  industry  iu  Canada 
is  a  problem  on  which  some  at  least  of  our  leaders  in 
business  have  clear  ideas.  Tlie  inclusion  of  the  Halifax 
shipyards  in  the  British  Empire  Steel  Corporation  was 
not  merely  an  accommodation  for  the  stock-holde.Ts  in 
the  Halifax  concern.  For  a  generation  or  moi-e  it  has 
been  urged  that  Nova  Scotia  has  all  the  natural  ad- 
vantages required  of  a  ship-building  centre.  Now  she 
possesses  the  plant  for  building  ships  economically, 
and  needs  only  the  return  to  normal  conditions,  the 
scrapping  of  the  hastily-built  boats  of  wartime,  and 
the  training  of  her  industrial  population,  to  allow  her 
to  fulfil  her  destiny  as  a  centre  of  maritime  activity. 


EDITORIAL  NOTES. 


The  value  to  a  steel  producer  of  a  diversified  pro- 
duction is  well  illustrated  by  the  fortunes  of  the  Steel 
Company  of  Canada  during  this  trying  time.  Though 
rails  and  large  sections  are  in  small  demand,  the  house- 
wite  cannot  get  along  without  tacks,  nor  the  farmer 
without  fence- wire;  and  there  are  several  million  such 
consumers  of  steel  products  throughout  the  Dominion. 
Probably  the  iron  and  steel  works  in  Cape  Breton  (the 
nearest  thing  we  have  to  an  indigenous  Canadian  iron 
industry),  which  is  now  on  the  verge  of  closing  down 
for  lack  of  orders,  will  have  provided  for  fabricating 
more  of  their  raw  product  before  the  next  stretch  of 
hard  times  comes  upon  us. 


Anotlier  instance  of  the  value  of  diversified  produc- 
tion is  the  continued  prosperity  of  by-product  coke 
ovens  throughout  the  period  of  depression.  When  the 
demand  for  coke  has  been  seriously  dimiTiished,  a.s  at 
jiresent,  it  may  reverse  its  original  role,  and  become 
the  by-product,  with  gas.  sulphate  of  ammonia,  and  tar 
and  its  products  as  the  main  issue. 


W.  Jett  Lauek,  one  of  the  leaders  of  tiie  United  Mine 
Workers  of  America,  is  quoted  as  saying,  "The  United 
Mine  Workers  defy  the  country  that  wants  deflation  of 
wages!'"  Mr.  Lauck  seems  to  have  the  heart  of  a  lion, 
and  the  confidence  of  a  born  leader.  We  wonder  which 
battalion  he  headed  in  the  great  fight  at  Chateau 
Thierrv. 


The  Port  Arthur.  Board  of  Trade  liave  recently  me- 
moriali.sed  the  Department  of  Mines.  Ottawa,  request- 
ing that  the  unfinished  magnetometric  surveys  of  the 
iron  ranges  in  that  district  be  completed.  This  is  both 
fitting  and  timely.  For  the  sako  of  the  slight  amount  of 
expense  involved,  we  might  -.i-ell  afford  to  learn  more 
about  these  bodies  of  ore,  of  such  immense  potential 
value,  and  of  special  interest  at  present  in  view  of  the 
experiment  at  Babbitt,  Minnesota. 


SYMPOSIUM  ON  ELECTRIC  CAST  IRON. 

At  the  .\iinu;il  (leneral  fleering  of  the  Anicricaii 
Electrochemical  Society,  to  be  held  in  Baltimore  on 
the  27th,  28th  and  29th  of  this  month,  there  will  be 
a  symposium  on  Electric  Cast  Iron.  This  has  ])een  arran- 
ged under  the  charge  of  Messrs.  Bradley  Strongton 
and  A.  T.  Hinckley,  and  bids  fair  to  be  of  outstand- 
ing importance.  Tlie  papers  to  be  presented  are  as 
follows : 

George  K.  Elliott :  Cast  Iron  as  produced  in  the 
Electric  Furnace  and  some  of  its  Problems. 

R.  C.  Gosrow:  A  Comparison  between  the  Shaft  and 
Open  Top  Furnaces  in  the  Manufacture  of  Pig  Iron 
Electrically  from  Ore. 

Robert  Tumbull :  Synthetic  and  Electric  Pig  Iron 
sanely  considered. 

Clyde  E.  Williams  and  C.  E.  Sims :  A  study  of  Car- 
burization  in  the  Manufacture  of  Synthetic  Cast  Iron. 

W.  E.  Moore :  Electric  Cast  Iron." 

J.  L.  Cawthan :  Operating  Data  Obtained  in  Electric 
Furnace  Cast  Iron  Foundry. 

H.  M.  Williams:  Melting  of  Cast  Iron  in  the  Booth 
Rotating  Electric  Furnace. 

W.  E.  Cahill :  Electric  Furnace  Iron  and  Steel.  In- 
termittent and  Alternating  Operations. 

A  principal  interest  of  the  American  Electrochem- 
ical Society  has  always  been  ferrous  metallurgy.  An 
evidence  of  this  is  the  plants  to  which  excursions  have 
been  arranged  for  this  occasion  which  are  as  follows : 

Baltimore  Copper  Works. 

Standard  Oil  Company. 

Eastern  Rolling  Mill. 

Baltimore  Tube  Co. 

Howard  Refractories  Co. 

American  Refractories  Co. 

Bethlehem  Steel  Co.  &  Shipyard. 

Fertilizer  Plauts. 

Pennsvlvania  Water  &  Power  Co. 

Consolidated  Gas  &  Electric  Co. 

Emerson  Drug  Co. 


THE  STRIKER. 


(Press  dcspntches  aiiiiouncc  that  600,000  coal  miners 
will  (JO  on  strike  on  April  1st.  It  is  e.rpected  that  1,500.- 
000  tvorkers  will  he  throivn  out  of  employment.) 


'Tis  not  enough  that  poverty  and  death 

Stalk  through  the  land.     'Tis  not  enough  that  war 

Still  hovers  hateful  in  the  West  and  East. 

The  STRIKER'S  greed,  his  pride  of  power,  his  lust 

For  full  dominion  of  our  State  and  Realm, 

These  are  insatiate.    He  miist  test  his  strength. 

It  matters  not  who  suffer  or  who  die. 

He  must  impose  his  will  upon  the  whole 

Distracted  body  politic.    Who  cares 

How  many  little  children  lack  for  bread? 

How  many  homes  destroyed,  or  broken  hearts, 

To  blaze  the  progress  of  the  glorious  STRIKE  ? 


Methinks  that  God  reserves  a  special  curse 
For  those  inciting  simple  men  to  strike. 


—ANON. 
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What  One  Iron   Mine  Means  to  Canada 

By  GEORGE  S.  COWIE, 
Mines   Dept.,  Algoma  8teel  Corporal iou. 


No  nation  lias  made  miii'li  piogross  industrially  until 
it  has  mastered  its  iron  and  steel  problem.  Canada  in 
the  past  decade  has  to  a  great  extent  improved  its  sit- 
uation as  regards  its  iron  and  steel  products,  but  the 
supply  of  the  base  raw  material  (iron  ore)  entering 
into  the  j)roduction  of  iron  and  steel  products  has  to- 
day fallen  to  the  point  where  not  a  pound  of  iron  ore 
is  being  mined  at  any  point  in  Canada. 

At  the  recent  meeting  of  the  Canadian  Institute  of 
Mining  and  Metallurgy  at  Ottawa,  it  was  pointed  out 
by  the  president  of  the  institute,  that  the  general  pub- 
lic consider  and  believe  that  Canada  is  an  agricultural 
country.  Let  us  analyze  this  statement  and  see  it  if  is 
a  fact  or  only  an  often  repeated  statement  generally  be- 
lieved, but  not  looked  into. 

On  the  eastern,  or  Atlantic  side,  of  Canada  we  have 
the  great  Laurentian  range  of  highland  and  moiintain- 
ous  country;  on  the  western,  or  Pacific  side,  we  have 
the  Pacific  range.  These  two  great  districts  occupy 
over  two  thirds  of  the  total  surface  of  the  entire  coun- 
try and  as  most  of  the  mineral  deposits  are  found  in 
these  ranges  it  should  be  sufficient  to  place  mining  in 
the  forefront  of  Canadian  industries  in  future.  Let  us 
make  a  sunnnary  of  these  facts  and  realize  Canada's 
mineral  resources  in  their  true  proportions. 

Agricultural  Area  Limited 

The  total  area  of  Canada  is  over  three  million  square 
miles  and  of  this  area  the  ranges  mentioned  above  oc- 
cupy about  70  per  cent,  of  which  less  than  3  per  cent, 
is  vallej-  land  or  is  suitable  for  cultivation,  leaving  85 
per  cent,  the  only  permanent  industry  of  which  is  or 
will  be  mining  in  the  future. 

How  does  the  mining  industry  affect  our  railways/ 
Well,  tlie  latest  available  statistics  show  that  in  the 
United  States  the  products  of  the  mine  total  50.95  per 
cent,  the  products  of  agriculture  11.20  per  cent  of  the 
railway  freight.  In  Canada  the  figures  are,  mine  35.40 
per  cent.,  agriculture  17.20  per  cent.  The  mining  in- 
dustry furnishes  the  railways  with  more  freight  than 
any  other  industry  and  the  fact  that  products  of  the 
mine  furnisli  the  most  economical  transportable  ton- 
nage, is  one  which  shows  the  wisdom  of  encouraging 
the  mining  industry.  Increased  population  may  be 
said  to  be  the  solution,  of  the  railway  problem,  but  we 
must  remembeV  that  increased  agricultural  population 
can  not  fully  solve  this  problem,  for  as  pointed  out, 
railwaj's  traverse  a  large  mileage  that  cannot  support 
an  agricultural  population  so  that  we  must  look  to  our 
minerals  to  furnish  tonnage.  In  our  daily  conservation 
Ave  talk  about  our  "unlimited  natural  resources,"  but 
our  talk  and  actions  belie  our  faith  or  belief  in  the 
extent  of  these  resources.  We  should  therefore  keep 
before  us  the  following  facts: 

1.  That  the  value  of  our  mineral  production  has  in- 
creased year  by  year. 

2.  That  during  the  past  twenty  years  the  per  capita 
production  of  minerals  has  doubled. 

3.  That  only  15  per  cent,  of  this  vast  country  is  suit- 
able for  agriculture. 

4.  That  only  a  small  portion  of  the  country  has  been 
intensively  prospected.  This  fact  should  prompt  us 
and  give  us  courage  to  look  to  the  mining  industry  with 


great  confidence  as  the  greatest   and   most    important 
factor  in  the  solution  of  our  natioiuil  railway  problem. 

In  the  Soo  District. 

The  above  facts  and  statements  lead  up  to  what 
mineral  in  our  own  district  will  give  the  railways  the 
largest  remunerative  tonnage  and  to  the  city  district 
the  greatest  revenue.  We  cau  say  unhesitatingly  that 
iron  ore  is  that  mineral  which  will  accomplish  the  re- 
sult and  the  purpose  of  this  article  is  to  present  to  the 
public  the  present  situation  and  solicit  their  assistance 
in  having  the  iron  ore  industry  revived. 

The  Large  Importations 

We  find  that  from  11112  to  1921  Canada  imported 
iion  ore  as  follows: 

Short  Tons. 

1912' 2,019,165 

1913 2,110,828 

1914 1,324,326 

1915 1,463,488 

1916  .  . 1,964,598 

1917 2,084,231 

1918 2,145,592 

1919 2,227,919 

1920 1,632,011 

1921 1,950,291 

This  is  a  yearly  average  of  nearly  2,000,000  tons  and 
assuming  that  this  ore  is  worth  $5.00  per  ton  we  get  a 
gross  value  of  .$10,000,000,  to  which  we  have  to  add 
the  exchange  which  in  the  past  few  years  has  amount- 
ed to  no  small  sum.  These  importations  naturally  have 
helped  to  turn  the  trade  balances  against  us  and  the 
trade  balances  effect  every  one  in  the  country  whether 
lie  will  it  or  not. 

Why  It  Was  Imported 

Why  was  this  large  tonnage  of  iron  ore  imported, 
which  necessitated  such  a  drain  on  the  country's  fin- 
ances? One  reason  is  that  the  then  merchantable  mines 
were  on  the  decline,  finally  vanishing,  and  low  grade 
ores  were  not  being  treated  in  large  enough  tonnages  at 
a  marketable  price  to  take  their  place.  The  known  de- 
posits of  low_  grade  ores  only  run  from  32  to  38  per 
cent  in  iron  and  are  high  in  sulphur  and  siliceous  as 
compared  with  foreign  ores  running  over  50  per  cent, 
of  iron  and  free  from  sulphur. 

.Development  Worth  While 

The  question  is  asked :  Is  it  worth  while  developing 
these  low  grade  ores?  We  sa.v  iron  ore  is  the  basic 
requirement  of  Canada  and  that  not  only  our  present 
denuinds  should  be  produced  from  our  own  natural 
resources,  but  the  industry  should  be  well  fostered  and 
built  up  to  many  times  its  past  proportions.  No 
doubt  there  are  those  who  are  extremely  cautious  and 
think  it  not  wise  to  compete  with  foreign  industry 
founded  on  more  natural  conditions  than  ours.  These 
same  cautious  persons  objected  wlien  a  bounty  was 
given  on  pig  iron  made  by  Canadian  furnaces.  Did  the 
industry  collapse  when  the  bount}-  was  stopped?  It 
certainly  did  not,  but  went  ahead  and  grew  to  be  one 
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of    oiw    greatest    industries.      It    is    true    it    wiis 
fed  for  a  period  like  any  other  infanl,  l.ul    now 
sclf-su|)portiug-.     We   claim    the   same    r(■sull^    loi 
iron  ore  industry  if  it  gets  the  |)roi)er  assistance. 

When  the  U.  S.  entered  the  war  and  they  required 
their  steel  to  make  their  own  munitions  of  war,  it  was 
generally  believed  that  the  Canadian  furnaces  and 
smelters"  would  be  unable  to  take  care  of  our  own 
requirements.  However  the  tonnage  was  produced  in 
an  ever  increasing  volume  and  one  of  the  very  com- 
panies built  up  by  reason  of  the  bounty  given  on  pig 
iron  supplied  55  per  cent,  of  all  the  shell  steel  made 
into  munitions  by  Canadian  industry.  Was  the  bounty 
on  pig  iron  worth  while?  We  think  the  answer  is  the 
record  itself  and  .iustified  the  amount  of  biuinty  paid. 

High  Cost  of  Beneficiation 

Now  that  the  known  mcrchanlaidc  iron  oi'c  Undies 
are  exhausted,  the  next  step  naturally  would  be  to  un- 
dertake the  problem  of  supplying  to  the  furnaces  Can- 
adian ore  from  our  known  low  grade  deposits,  thus 
opening  up  our  natural  resources.  It  has  been  proven 
after  very  costly  experiments  that  our  low  grade  ores 
can  be  successfully  treated  and  made  an  ideal  ore  for 
blast  furnace  users,  but  the  cost  of  treating,  or  bene- 
ficiation,  is  so  great  that  foreign  oven  can  be  laid  down 
cheaper,  and  for  that  reason  the  Magpie  mine  in  the 
.Michipicoten  district  and  the  Moose  Mountain  mine  in 
the  Sudbury  district  are  Ixith  shut  down  with  no  pros- 
pects of  reopening. 

What  Magpie  Closing  Meant 

Now  what  does  it  mean  to  have  a  mine-  the  size  of 
the  Magpie  shut  down?  We  find  that  during  the  years 
1916  to  1920  almost  .1>2.000,000  was  spent  for  supplies. 
About  iCoOO.OOO  of  this  was  spent  in  the  Soo  and  the 
balance  in  old  Ontario,  Quebec  and  the  United  States. 
In  addition  $633,000,  was  paid  for  freight  on  the 
movement  of  the  ore  produced,  $217,000  for  freight 
charges  on  coal.  Other  items  were  sundry  freight 
.$140,000,  duty  .f.60.000,  power  $19,000.  while  wages 
amounted  to  $1,650,000.  or  a  total  for  supplies,  freight 
and  labor  of  $5,000,000,  an  average  of  $1,000,000  per 
year.  If  the  Magpie  Mine  were  in  operation  this  year 
see  what  relief  it  would  have  afforded  to  the  unem- 
jiloyment  prevailing  not  to  take  into  accoiuit  the  bene- 
fit 'of  the  circulation  of  the  $1,000,000. 

Request  for  Govea-nment  Aid 


The  Federal  governnuMit  at  Ottawa  and  the  Provin- 
cial government  at  Toronto  are  going  to  be  asked  to 
.jointly  bear  the  expense  of  the  necessary  temporary 
assistance  asked  for,  this  assistance  to  extend  over  a 
period  of  15  years.  Such  assistance  would  have  the 
almost  immediate  effect  of  developing  ore  properties 
in  various  parts  of  the  country  and  especially  in  the 
Provin(;e  of  Ontario  which  possesses  probably  SO  per 
cent,  of  the  known  lovr  grade  ore  deposits.  Those 
seeking  the  assistance  show  their  good  faith  and  arc 
content  that  such  assistance  should  be  payable  only 
after  the  ore  has  been  actually  treated  aiul  ready  for 
the  nuirket.  Further,  that  private  capital  takes  all  tlu' 
risk  of  success  or  failure,  estaidishes  the  iiulustrv  and 
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produces  its  product  before  calling  upon   the  govern- 
ments for  any  payments. 

Why  should  the  request  for  a.ssistance  be  granted? 

1.  Every  dollar  is  spent  for  labor.  There  is  no  nat- 
ural increase  as  on  a  farm.  Every  dollar  is  paid  out 
1o  Canadian  workmen. 

2.  The  rapid  development  of  natural  resources  is  the 
oidy  nu'ans  of  meeting  the  financial  obligations  of  the 
war. 

3.  The  nationalized  railways  must  be  made  1o  pay 
their  way.  Mine  products  are  the  largest  single  source 
of  railway  traffic  and  iron  ore  produces  a  larger  vol- 
ume of  this  traffic  than  any  other  mine  product. 

4.  Establishetl  raw  material  supply  of  any  com- 
modity is  a  vital  national  necessity. 

5.  Abundant  deposits  of  low  grade  ores  are  accessible 
to  existing  railway  lines. 

6.  The  granting  of  assistance  would  involve  a  small 
annual  outlay  but  the  large  returns  and  impetus  to 
industrial  activity  would  be  immeasurable. 

7.  As  no  iron  ore  mines  are  now  in  operation  the  pay- 
ments to  mine  owners  during  the  first  two  years  would 
be  very  small.  The  amount  payable  thereafter,  de- 
pending as  it  does  on  iron  ore  actually  mined  and  be- 
neficiated,  will  sLmi)ly  be  a  measure  of  the  growth  of 
the  industry ;  the  larger  the  growth  and  expansion  the 
larger  will  be  the  benefit  to  the  country  generally. 

8.  The  retention  in  Canada  of  large  amotuits  of 
money  now  being  sent  out  for  the  purchase  of  foreign 
ores,  and  on  the  other  hand  the  employment  and  in- 
vestment of  foreign  capital  to  help  the  mines. 

9.  Expansion  of  the  agricultural  industry  on  lands 
tributary  to  the  mining  and  smelting  centres,  larger 
markets  for  the  farmer  and  increased  consumption  of 
manufactured  articles. 

10.  Last,  but  not  least,  the  production  of  Canadian 
iron  ores  will  complete  the  national  equipment  for  the 
production  of  iron  and  steel  as  wholl.y  a  Canadian  pro- 
duct, with  the  exception  of  the  coal  used,  place  Can- 
ada in  a  position  of  greater  independence  and  assure 
the  blast  furnace  and  steel  works  a  home  prod\ict 
which,  at  any  future  time  of  stress,  will  enable  Can- 
p,da  to  carry  on,  within  the  confines  of  her  own  coun- 
try, the  complete  production  of  iron  and  steel,  inde- 
pendent of  the  hel))  of  a  foreign  though  friendly  neigh- 
bor, wdio  at  any  time  may  put  an  embargo  on  the  ex- 
port of  high  grade  ores  which  would  render  our  steel 
lilants  helpless  and  useless,  causing  shut  downs  and 
unemployment,  which  would  be  nothing  short  of  a  na- 
tional disaster. 

Objections  to  assistance  or  any  special  concessions 
will  be  made  by  those  who  will  advance  the  argument 
that  assistance  means  increased  costs  to  the  consumer 
of  steel  products.  Such,  however,  is  not  the  case,  for 
those  seeking  the  aid  do  not  seek  any  protection  in  the 
form  of  a  tariff  but  are  willing  to  invest  their  capital 
and  develop  the  industry,  and  the  blast  furnace  oper- 
ator may  .still  |)urchase  in  the  cheapest  market,  so  that 
the  Canadian  iirodiu-t  mined  and  treated  under  the  pro- 
posed policy  nuist  compete  and  can  be  sold  where  it  is 
as  good  or  better  and  coiu])arativel.v  as  cheaj)  as  can  be 
obtained  elsewhere. 


Expenditure  for  Farm  Products 

During  the  five  year  period  mentioned  before,  we 
find  there  was  spent  in  the  Soo  for  farm  products  for 
the  Magpie  Mine,  the  following  amounts: 
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Vegetables  and   fruits $  38,000 

Meats 152,000 

Flour  aud  feed 54,000 

Butter  ai:d  egjrs 48,000 

Total $292,000 

If  the  iron  ore  mines  in  the  Michipicoten  district 
were  openetl  up  on  a  large  scale  the  amount  of  such 
purchases  would  be  trebled. 


Every  year  _you  find  in  the  government  estimates 
large  sums  for  the  direct  benefit  of  the  farming  and 
other  industries,  but  you  do  not  see  any  amounts  set 
aside  to  encourage  or  assist  the  iron  ore  industry.  I 
think  the  government  should  very  carefully  consider 
this  very  important  phase  of  mining  and  this  year  grant 
such  assistance  as  is  neces.sary  to  allow  the  mines  to 
reopen. 


PIG  IRON  AND  FERRO-ALLOYS 
February,  1922. 
The  Dominion  Bureau  of  Statistics  reports  that  a  slight 
increase  in  the  production  of  pig  iron  in  Canada  was 
noticed  during  February  as  compared  with  the  output 
during  the  preceding  mon+h.  A  total  of  33,572  long  tons 
was  made  comprising  25,400  tons  basic  iron  and  8,172 
tons  of  foundry  iron.  Of  the  basic  iron  produced  all  but 
51  tons  was  made  for  the  further  use  of  the  firms  report- 
ing, but  most  of  the  foundry  iron  was  made  for  .sale,  only 
31  tons  being  retained  for  the  nse  of  the  producing 
firms.  In  Jannary  a  total  of  9.047  tons  of  foundry  iron 
was  made  for  sale  so  that  there  was  a  slight  decline  in  the 
production  of  this  commodity  during  the  month  under 
review. 

Ferro-alloys  produced  rose  from  MU  tons  in  January 
to  1,232  tons  in  the  current  month,  the  whole  output  as 
I'snal  consisting  of  ferro-silicon  of  various  grades. 

There  was  no  change  in  the  number  of  fnrnaces  active 
during  the  month,  the  fonr  in  blast  at  the  beginning  con- 
tinuing active.  These  furnaces  comprised  two  at  Svdney, 
one  at  Sault  Ste  Marie,  and  one  at  Hamilton. 

During  the  month  a  continned  though  slight  improve- 
ment in  the  demand  for  iron  and  steel  products  was  ob- 
served. In  the  United  States  the  average  dailv  output 
of  pig  iron  in  Pebruaiw  increased  more  than  5.000  tons 
over  the  January  record,  and  there  was  a  net  Q-ain  of  12 
furnaces  blown  in.  The  production  of  pig  iron  in  Canada 
iLSually  parallels  the  United  States  record  very  closely. 
The  outpnt  from  Canadian  fnrnaces  each  month 
amounts  to  ahont  the  amount  of  pig  iron  produced  daily 
in  the  Ignited  States.  A  continued  improvement  in  the 
Canadian  output  may,  therefore,  be  expected. 
STEEL  INOOTS  AND  CASTINGS 

The  output  of  steel  ingots  and  ca.stings  in  Canada  was 
9,000  tons  higher  in  February  than  in  the  preceding 
month,  the  total  output  amounting  to  42.388  Ions:  tons, 
comprising  40,939  tons  of  ingots  and  1,449  tons  of  direct 
steel  castings.  Almost  the  whole  of  the  production  of 
steel  ingots  wa.s  produced  by  the  basic  open-hearth  pro- 
cess, there  being  oidy  4  tons  of  bessemer  steel  ingots  oro- 
diK^ed  during  the  month.  Practicallv  the  entire  produc- 
tion was  made  for  further  use  by  the  producing  firms. 
Of  the  direct  steel  castings  made,  1,337  tons  was  made 
for  sale,  and  112  tons  was  used  in  further  steel  work  b.\- 
the  makers. 

A  total  of  545  tons  of  basic  open-hearth  .steel  castings 
ivas  made,  most  of  which  was  .sold,  only  73  tons  being 
used  by  the  producers.  Bessemer  castings  amounted  t  > 
132  tons,  practically  all  of  which  was  made  for  direct 
sale. 

Electric  steel  ca.stings  jiroduced  (luring  the  month  to- 
talled 772  tons,  as  compared  with  856  tons  in  January, 
i\s  in  the  preceding  month  practically  the  whole  quantity 
wa.s  produced  for  direct  sale. 

There  was  little  improvement  in  the  steel  markets  of 
Canada,  although  inrpiiries  were  reported  as  more 
numerous.  A  very  little  shading  in  prices  was  occasion- 


ally noted,  but  tlie  feeling  seemed  general  that  a  slight 
increase  in  the  price  might  have  the  effect  of  stiffening 
the  market  and  of  generally  improving  the  tone.  The 
slight  advance  in  iron  pi-ices  on  American  markets 
during  the  last  week  of  the  month  was  possibl.v  due  to 
similar  causes.  The  market  oiitlook  seemed  improved 
at  the  end  of  the  month. 


A  MODERN  FIRE  BRICK  PLANT 
The  Ironton  Fire  Brick  Company  of  Ironton,  Ohio,  has 
ju.st  receutl.v  increa.sed  their  capital,  to  enable  them  to 
make  some  extensive  improvements  at  their  plant  a^ 
Ironton,  Ohio,  and  also  develop  a  large  acreage  of  newly 
acquired  fire  clay  land  in  Carter  County,  Kentucky,  in 
the  heart  of  the  famous  Olive  Hill  Fire  Clay  region. 

The  building  of  two  new  kilns,  a  new  steam  heated 
concrete  drying  floor  and  the  comple'e  rebuilding'  of 
their  ground  clay  storage  bins,  elevators,  etc.,  together 
with  the  installation  of  a  measuring  device  which  enables 
tliem  to  measure  positively  and  accurately  any  desired 
mixture  of  cla.vs,  gives  them  a  modern  plant  at  Ironton. 
The.v  have  712  acres  of  clay  land,  which  has  been  es- 
timated to  furnish  enough  cla.v  to  last  100  years,  mann- 
facturing  at  the  i-ate  of  100,000  l)rick  per  day. 

Tlie  cla.v  deposit  is  exceptionally  fine — a  recent  analy- 
sis showing  a  fusion  point  of  cone  33,  (3254  deg.  Fah- 
renheit,) and  anal.vzing: 

Silica 51.97 

Alumina 45.07 

Fei'ric  Oxide 1.57 

Lime ■. (K) 

Magnesia .4(i 

Alkalies (11 

Plans  are  now  being  laid  for  the  erection  of  a  modern 
brick  plan^  at  their  mines  in  Kentucky,  where  a  plant 
site  has  alread.\'  been  provided. 

Mr.  E.  F.  Myers  is  President  and  General  ilanager. 

OBITUARY 

Lnris  T.  Miller 
It  is  with  regret  that  wc  notice  the  death  recentlv  of 
Mr.  Lewis  T,  Miller  at  Pottsville.  Pa.,  in  his  thirtieth 
year.  Previous  'o  the  war  he  was  with  the  Colonial  Steel 
Conipany  at  Colona.  Pa.,  where  he  served  in  turn  as  in- 
spector and  assistant  pa.vmaster  for  four  years.  He  then 
enlisted  as  a  mechanician  in  the  aviation  section  in  Sep- 
tember, 1917,  and  was  in  service  22  months  until  July, 
1919,  when  he  was  commissioned  pilot  in  the  Reserve 
Corps.  After  renirning  from  service  he  went  with  the 
Withe)-ow  Steel  Company  as  district  manager  of  its  New 
York  Office.  He  also  served  with  the  Hess  Steel  Corp., 
at  Baltimore,  Md.,  and  then  came  to  the  International 
High  Speed  Steel  Co.  as  general  superintendent,  suc- 
ceeding Mr.  Arthur  D.  Johnson,  now  wi'  h  the  Atlas  Steel 
Company  Canadian  works  at  Welland.  Out.  Since 
July,  1921,  he  has  been  connected  with  the  National  Steel 
Kolling  Company  at  Sehuvkill  Haven,  Pa.,  as  general 
superintendent,  as  well  as  being  interested  in  work  for 
Hartmann,  Duncan  &  Rogow,  Inc, 
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Stainless  Steel  in  Engineering* 

By  JAMES   EDGAR 

Chromium  steel,  or  as  it   is  more  popularly  called, side  of  the  wheel,  12  of  stainless  steel  uui)olishe(l.  and 

stainless  steel,  will  have  many  engrineering  applications  on  the  opposite  side  six  of  stainless  steel  unpolished 

in  the  near  future.    Where  corroding  influences  occur  with  three  of  stainless  steel  highly  polished  and  three 

it  will  supplant  other  alloy  steels.     For  cold  storage  of  the  standard  blades  alongsside. 

equipment,    engine    valves,    anti-submarine    apparatus,  Tlie   working  conditions  of   the  velocity   wheel   are 

air   compressor   valves,    pistons,   pump   rods,   etc.,      it  typical  of  those  with  dry  steam  at  a  high  "temperature 

should  be  of  very  great  value.     It  can  be  supplied  in  and  the  conditions  at  wheel  No.  8  are  typical  of  verv 

various  grades,   in   the   machinable   condition,   for   in-  wet  steam. 

stance,  in  the  specially  heat-treated  condition,  comply-  The  work  done  by  this  generating  set  since  the  fit- 
ing  with  the  mechanical  properties  required  for  spe-  ting  of  the  new  blades  is  represented  by  a  run  of  3471 
cific  engineering  purposes,  and  for  press  work  it  is  hours,  with  the  demand  fluctuating.  On  opening  up 
produced  within  such  limits  of  composition  and  treat-  the  turbine  it  Avas  found  that  while  the  standard  iifades 
ment  as  to  ensure  a  satisfactory  malleable  steel  as  re-  were  corroded  in  the  usual  way,  the  stainless  blades 
quired  for  articles  manufactured  from  sheet  steel,  etc.  both  polished  and  unpolished,  were  practieallv  uu- 
The  writer  had  the  pleasure  recently  of  inspecting  affected.  All  of  them  retained  their  original  smooth- 
Messrs.  Thos.  Firth  and  Sons  Ltd.  Sheffield  works,  ness  and  sharpness,  while  tlie  mirror-like  surface  of 
where  stainless  steel  is  made,  and  he  was  much  im-  the  polished  blades  afforded  indisputable  evidence  that 
pressed  with  the  evidence  of  its  great  usefulness  and  the  surface  had  not  been  affected  in  the  slin-htest  de- 
the  proofs  of  its  non-corrosive  properties.  It  is  an  gree.  Tlie  stainless  steel  contained  0.30  per  cent,  car- 
alloy  steel  containing  about  12  to  14  per  cent,  of  chro-  bon  and  13.4  per  cent,  chromium,  whilst  the  nickel  steel 
mium,  and  it  may  be  hardened  in  air,  oil  or  water,  and  contained  0.19  per  cent,  carbon  and  4  .71  per  cent 
tempered  to  various  degrees  of  hardness  required  for  nickel, 
tlie  different  purposes  for  which  it  is  intended.     An  The  mechanical  properties  of  the  two  steels,  as  iilaced 

ordinary  carbon  steel  is  hardened  from  a  temperature  in  the  turbine,  are  given  in  the  followiuer  table: 

of  760  degrees  to  780  degrees  Cent.    But  with  stainless 

steel  the  tmperature  for  effective  hardening  is  higher.  Stain- 

and  it  is  recommended  that  temperatures  between  950  v'  i  i       •  Nickel.        less. 

degrees  and  1.000  degrees  Cent,  be  used.    This  is  due  ^ '''''^'  '^°""-  *"ns  per  sq.  in 25.2  44.1 

to  the  fact  that  phase  changes  take  place  at  a  much  p,  "''■  ^*^^'^^'  *°"s  P^^"  ^^-  "i 34.7  54.5 

higher  temperature  than  in  ordinary  carbon  steels.  Eed      f    "'  ^^^^'  '^^^^ '^'"'^  ?°-^' 

In  comparison  with  ordinary  carbon  steels,  stainless  tj„-  '  ?,  u^^^^'  ''^''  '^^^^^ ^^-^  '^^-^ 

steel  resists  scaling  to  a  marked  degree  with  increasing  ^"''*'^'  hardness  number 149  255 

temperature.  Tests  performed  up  to  1,000  degrees  The  results  of  this  experiment  obviously  prove  that 
Cent,  on  mild  steel,  alloy  steels,  tungsten  steel  and  the  introduction  of  stainless  steel  for  use  in  turbine 
stainless  steels  has  shoAvn  that  the  stainless  steel  scales  blades  will  be  of  great  advantage.  The  results  of  an- 
much  less  readily  than  any  of  the  others.  other  experiment  are  equally  interesting.  Messrs  Brit- 
Very  notable  demonstrations  were  provided  recentlj'  ish  Thomson  Ilou.ston  Co.  early  in  1916  with  the  con- 
by  tests  in  the  power  house  of  Messrs.  Thos.  Firth's  sent  of  one  of  their  clients,  had  one'wlieel  of  a  steam 
works,  Tinsley.  where  a  Westinghouse  turbo-generator  tui-bine  bladed  with  five  different  kinds  of  material 
set  was  opened  up  after  being  in  regular  use  since  the  object  being  to  find  out  which  of  these  materials 
August,  1916,  and  in  which  a  number  of  blades  of  would  best  stand  up  against  the  action  of  the  steam 
stainless  steel  were  fitted.  The  turbine  had  a  cap-  The  row  of  blades  selected  was  situated  in  about  the 
acity  of  2,000  kw.,  running  at  3.000  r.p.m.  This  set  middle  of  the  machine,  where  previously  early  indica 
was  put  down  in  August,  1916.  and  since  that  time  was  tions  of  erosion  and  corrosion  had  occurred  The 
in  regular  use,  the  average  load  being  50  lb.  per  sq.  blading  materials  chosen  were  phosphor  bronze  nickel 
the  full  output.  The  steam  pressure  is  200  lb.  per  sq.  bronze,  brass,  mild  .steel,  and  stainless  steel  (two  of 
inch,  and  the  steam  temperature,  with  super-heat,  hardened  and  two  hardened  and  tempered  stainless 
averaged  about  600  degrees  Fahr.  The  experimental  blades  were  inserted).  The  machine  was  pat  into 
blades  were  fitted  on  June  11,  1920,  and  alongside  the  service  in  the  autumn  of  1916,  and  was  opened  up  for 
blades  of  stainless  steel  there  were  fitted,  for  com-  examination  for  the  first  time  in  April  1918  The 
parison  purposes,  a  number  of  blades  of  the  standard  inside  of  the  machine  was  found  to  be  perfectly  clean 
type  supplied  by  the  makers  of  the  turbine.  These  and  all  blading  in  a  good  condition  A  certain  "amount 
were  of  5  per  cent,  nickel  steel.  The  details  of  the  of  erosion  was  visible  on  all  trial  blades  except  those 
experimental  blades  fitted  are  as  follows:  —  In  wheel  made  of  non-rusting  .steel;  the  machine  had  not  been 
No.  8,  .situated  at  the  low  pressure  end  of  the  turbine.  in  service  sufficiently  long  to  see  very  clearly  the  pre- 
were  fitted  12  new  blades;  three  of  stainless  steel  ference  of  one  material  over  another  except  that  the 
highly  polished,  with  three  of  stainless  steel  unpol-  brass  blades  seemed  to  have  suffered  most.  There  were 
ished  aongside  them,  while  on  the  opposite  side  of  no  marks  whatever  on  the  stainless  steel,  while  the 
t)he  same  wheel,  three  more  of  stainless  steel  unpol-  mild  steel  blade  edges  were  very  rou"-h  '  Phosphor 
ished,  with  three  standard  blades  alongside.  These  bronze  and  nickel  bronze  seem  to  have"^  the  same  re- 
blades  are  7  in.  long  by  %  in.  wide,  the  diameter  of  sistiug  quality  to  the  action  of  the  steam  and  moisture 
the  wheel  being  4ft.  II/2  in.  The  machine  was  closed  up  and  again  put  into  ser- 
in the  velocity  wheel,  situated  at  the  high  pressure  vice,  and  was  opened  up  a  second  time  in  July  1921 
end  of  the  turbine,  were  fitted  24  new  blades;  on  one  and   the  inspection   confirmed   the   previous   examina- 

— ; .  tion,  i.e.,  that  the  stainless  steel  blades  were  in  very 

From  Industrial  Australian  and  Mining  Standard.  good  condition  and  absolutely  imaffected,  the  edges 


(i2 


!n 


IRON     AND     STEEL     OF     CANADA 


April,  1922 


hchvr  as  sharp  as  when  put  in.  anil  there  was  appar- 
entlv  no  difference  hetweeii  the  hardened  and  nii- 
hardened  samples.  Tlie  phosphor  hronze,  niekel  bron- 
ze and  brass  blades  were  all  ronghened  at  the  entrance 
edge,  and  verv  little  difference  is  to  be  noted  between 
them.  The  mild  steel  blades  were  badly  roughened,  and 
tlie  entrance  edge  was  worn  away  nearly  1-16  m.  As 
far  as  resistance  properties  are  concerned,  the  stani- 
less  steel  is  very  superior  to  any  other  blading  material 
which  has  been  tried  so  far. 

Another  interesting  application  of  the  stainless  steel 
was  made  bv  Messrs.  Firth  in  the  form  of  a  ram  of  a 
three-throw' electrically-driven  hydraulic  pump,  man- 
ufactured bv  Messrs.  Davy  Bros.  Ltd.,  Sheffield.  This 
pump  worked  at  a  pressure  of  1800  lbs.  per  sq.  in., 
and  was  installed  in  1916.  The  other  two  rams  were 
of  the  standard  non-ferrous  alloy  usually  employed  liy 
the  makers  of  tlie  pump.  The  pump  ran  continuously 
—  night  and  day  —  until  the  termination  of  the  war. 
The  wear  on  the  stainless  ram  was  oiie-sixty-fourtii  of 
an  inch  on  the  diameter  of  the  ram,  while  in  the  case 
of  the  non-ferrous  rams  it  reached  as  high  a  figure  as 
seven  times  this  amount. 

Such  tests  as  these  constitute  definite  trials  under 
working  conditions  over  long  periods  of  service,  and 
tlie  performance  of  the  steel  under  such  trials  ju.stifies 
the  fullest  confidence  in  the  extended  use  of  this 
material  to  many  of  the  purposes  for  which  it  is  so 
obviously  fitted. 

Some  Properties  of  Stainless  Steel 

Riveting  of  Stainless  Steel.  —  This  operation  pre- 
sents no  difficulty.  Stainless  steel  rivets  in  the  50- 
toii  condition  should  be  employed,  and  these  should  be 
hammered  up  cold.  Owing  to  the  high  tensile  strength 
of  the  material,  there  is  not  the  capacity  for  plastic 
deformation  which  is  to  be  found  in  dead  mild-steel 
rivets.  There  is,  however,  sufficient  ductility  present 
to  enable  satisfactory  riveting  to  be  done,  providing 
allowance  is  made  for  the  difference  in  the  properties 
of  the  material. 

Co-efficient  of  Expansion.  —  Up  to  a  temperature 
of  200  degrees  Cent.,  stainless  steel  has  an  average  co- 
efficient of  expansion  per  one  degree  Cent,  of  0.0000109, 
as  compared  with  ordinarv  mild  steel,  which  has  a  co- 
efficient of  0.0000125.  copper  0.0000172,  and  brass, 
0.0000187.  As  the  temperature  rises  higher  the  rate  of 
expansion  is  slightly  increased,  the  average  co-efficient 
up  to  a  temperature  of  400  degrees  Cent.  (752  degrees 
p'ahr.)   being  0.0000114. 

Thermal  Conductivity.  —  In  the  well-tempered  con- 
dition (50  ton  tensile)  the  thermal  conductivity  is 
0.0445  c.g.s.  units,  and  in  the  knife  temper  (100  tons 
tensile)  condition,  the  value  is  about  three-quarters  of 
the  above.  In  comi)arison  with  these  figures  it  is  in- 
teresting to  note  that  the  conductivity  of  practically 
pure  iron  is  0.146  c.g.s.  units. 

Electrical  Conductivity.  —  The  electrical  specific  re- 
sistance of  stainless  steel,  in  the  well-tempered  (50  tons 
tensile)  condition  is  50-55  michroms  per  centimetre, 
and  in  the  knife  temper  (100  tons  tensile)  condition  it 
is  65-70  michroms  per  centimetre. 

Magne-tic  Permeability.  —  In  the  wcll-teini)ercd  (50 
tons  tensile)  condition  the  permeability  is  somewhat 
similar  to  that  of  0.9  per  cent,  carbon  steel  in  the  nor- 
malised condition.  This  fact  renders  the  use  of  stain- 
less steel  for  the  ])urpose  of  electro  magnets  of  no  spe- 
cial value  unless  freedom  from  corrosion  is  "f  primary 
importaiii-c. 

Specific  Gravity.    -  The  specific  gravity  of  stainless 


steel   differs    little   from   that   of   ordinary   structural 
steel.     Experiments  have  given  the  following  results: 

Hard.         Soft. 

Stainless 7.7605         7.7715 

Mild   Carbon    Steel 7.8808         7.8837 

I 
Temper  Colours.  —  The  temper  colours  produced  at 
much  lower  temperatures  are  an  analogous  phenome- 
non to  scaling.  It  is  well  known  that  when  hardened 
tool  steel  is  tempered,  the  originally  briglit  surface 
goes  through  a  series  of  colours.  During  this  process 
of  colour  change,  with  increasing  temperature,  the  skin 
of  the  steel  is  seriously  affected  when  visible  red  heat 
is  attained.  Stainless  steel  re.sponds  in  a  very  different 
manner,  and  up  to  temperature  of  800  degrees  Cent, 
the  effect  on  the  surface  is  confined  only  to  the  cohiur 
effect.  The  same  temper  colour  obtained  during  tem- 
pering in  the  case  of  stainless  steel  corresponds  to 
much  higiier  temperatures  than  in  the  case  of  carbon 
steel. 


STAINLESS  NON-FERROUS  ALLOYS 

The  commercial  development  of  stainless  steel  and 
iron  appears  to  be  causing  perturbation  among  firms 
(British)  interested  in  non-ferrous  metals  and  alloys, 
which  are  perforce  beginning  to  recognize  that  the  new 
material  threatens  to  supersede  copper,  brass,  nickel, 
and  aliniiuum  for  a  number  of  purposes.  A  good  deal 
of  research  work  has  been  carried  out  lately  with  the 
object  of  evolving  a  stainless  non-ferrous  alloys  and  is 
already  bearing  fruit  in  the  shape  of  the  in- 
troduction of  improved  forms  of  nickel-silver,  contain- 
ing a  much  larger  percentage  of  nickel  than  ordinary 
nickel-silver,  and  being  therefore  harder,  more  durable, 
and  of  a  color  more  nearly  approaching  that  of  silver. 
To  assert  that  these  metals  are  uiitarnishable  and 
stainless  may  be  to  claim  more  than  the  facts 
justify,  but  they  undoubtedly  represent  a  distinct 
advance  in  that  direction,  and,  in  addition,  the  price 
should  be  about  one-third  less  than  that  of  stainless 
steel  and  iron.  The  additional  peicentage  of  nickel  em- 
ployed in  these  metals  necessarily  increases  their  cost, 
but  as  it  gives  extra  strength  it  is  possible  to  save  ex- 
pense by  using  sheets  of  thinner  gauge  than  are  sup- 
plied in  nickel-silver. 

Apart  from  the  question  of  staiulessness  the  research 
has  resulted  in  the  production  of  a  more  homogeneous 
metal  than  formerly,  and  as  this  means  greater  duetil- 
lity  it  will  now  be  possible,  for  the  first  time,  to  make 
deep  .stampings  and  pressings  from  sheets  of  allo.vs  with 
a  high  nickel  content. 

It  is  anticipated  that  the  new  metals  will,  to  a  con- 
siderable and  increasing  extent,  supersede  electro 
silver])late  for  spoons,  forks,  cruets,  table  hcdloware, 
wire,  and  numerous  other  purpo.ses.  The  color  may  not 
be  equal  to  that  of  silver,  but  restaurant-keepers  and 
others  whose  table  furniture  gets  rough  treatment,  and 
cost  much  money  to  keep  in  repair,  may  consid(>r  tlie 
appearance  quite  good  enough  for  their  purposes.  The 
new  metal  certainly  has  scdid  advantages.  Owing  to 
its  strength,  goods  made  of  it  are  not  easil.v  damaged, 
they  carry  no  surface  of  silver  liable  to  wear  off,  and 
can  be  repaired  without  necessitating  the  costly  oi)er- 
ation  of  rejilating.  Spi)ons  and  forks  made  of  these 
alloys  can  be  produced  at  less  than  half  the  cost  of  such 
goods  made  of  stainless  steel  or  iron.  — Iron  Age. 
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Coal  Statistics  for  Canada 

for  the  twelve  months  ending 
December,  1921. 

(Dominion  Bureau  of  Statistics.) 

The  output  of  i-oal  from  Canadian  mines  during  the  vinces.       For    couvenicnee    of   reference    Uu-     outpui 

twelve   luoDths   eniling   December.    1921.   amounted    to  during  1920  has  in  each   case  been   taken  as   100  and 

l.")  million  short  tons  valued  at  $74,278,000.  or  •'}4.97  a  the    eorres])onding    percentage    or    index    nuniber    has 

ton.      This   quantity   Mas   80^:^    of   the   amount    mined  been  calculated  for  the  other  two  years.     These  data 

during  the  preceding  jear,  when  the  total  output  was  are  given  in  table  1. 

16.9  million  tons.     In  1919  a  total  of  13.9  million  tons  In  the  period  under  review  Canaila  exported  nearly 

of   coal    raided   so    that   although    the    output   in    1921  two  miliou  tons  of  coal  or  a  little  more  than  l'6%  of 

was    12%    lower   than    in   the    preceding  year,   it   was  tiie   quantity   actually   mined.     The   amount    exported 

more   than  a   million  tons  in  excess   of  the   1919   pro-  was  only  78'/    of  the  total  shipped  for  foreign  trade 

duction.     The   highest    monthly   output   recorded    was  in   1920,  and  even  fell  slightly  below  the  amount   ex- 

for  November  when  more   than    1.5   million  tons   was  [lorteil  in  1919. 

mined;    the    lowest    was    in    April,    the    total    for    the  Reference   to   the   table   of  exports   lierewilli   shows 

month  being  half  a  million  tons  less,  or  941,000  tons,  that  more  than   1.1  million  tons  of  coal  was  exported 

Alberta  held  the  premier  position  among  the  coal-  through    Britisli    Columbia    ports    during    1921.      This 

producing    provinces,   with    an    output    of   5.8    million  was  only  one  per  cent,  less  than  in  the  previou.s  year, 

tons.     Nova   Scotia  followed   closely   with   5.7   million  It  is  to  be  remembered  that  these  data  do  not  .show  the 

tons.     The   output  of  coal  from  tlie   mines  of  British  province   of  origin   but   only   the   port    of  exit   to   the 

Columbia  tunounted  to  2.8  million  tons,  while  Saskat-  United  States,  and  as  tlie  bulk  of  coal  exported  from 

chewan  mined  332,000  tons  and  New   Brnn.swiek  180,  Alberta  is  shipped  through  the  Customs  ports  of  Fernie 

000  tons.  and   Cranbrook,   it   will   be  understood   that   the   total 

An   analysis   of   the   disposition   of   coal   during   the  exported  coal  credited  to  British  Columbia  ports  was 

year  shows  that  58.2%    was  shippetl;  22.1%    went   to  "ot  all  mined  within  that  province.    In  the  final  report 

railroads  for  locomotive  consumption:  7.2%   was  used  on    coal    statistics,   the   quantities   shij>ped   for   export 

about  tlie  colliery  for  power  purposes;  4.2%  was  sold  trade  from  the  mines  of  each  province  will  be  shown, 

for  ships'  bunkers;  3.2%    was  put  on  bank;  2.6%   was  A  total   of   728.000   tons  was   exported    through   Nova 

put   on   tlie   waste   dump;   1.5%    was  supplied  to   em-  Scotia  ports  antl  about  72,000  tons  through  New  Bruns- 

ployees  for  domestic  consumption;  0.6%   was  used  in  wick  ports  .    Exports  from  the  other  provinces  of  Can- 

the  manufacture  of  coke  at   the  collieries;  0.4%    was  ada  were  negligible. 

used  in  making  briquettes.     Included  in  tiuantities  re-  Central    Canada    lias   always    been    dependent    u|)on 

ferretl    to   in   the   disposition  Avas   541,820  tons,   lifted  the  United  States  for  a  supply  of  coal  and  data  show- 

from  bank  during  the  year.  ing   importations   of   anthracite   and    bitimunous    coal 

While  at  time  of  writing,  data  i-egarding  stocks  on  from  that  country  are  therefore  of  peculiar  interest 
liand  at  the  beginning  and  at  the  close  of  the  year  to  a  ve)-y  large  section  of  the  manufacturing  corn- 
were  incomplete,  sufficient  ret\irns  liad  been  received  munity  of  Canada.  Importations  from  the  United 
to  indicate  that  the  amount  of  coal  on  bank  at  Can-  States  declined  during  the  latter  pai't  of  1921  al- 
adian  mines  tlecreased  to  less  than  half  the  amount  though  a  plentiful  supply  was  at  all  times  available, 
in  stock  at  the  beginning  of  the  j'ear.  and  total  importations  for  the  year  amounted  to  onlv 

The  output   of  coal  in   Canada   during  each  of  the  S7%  of  the  quantitie-s  imported  in  the  previous  year, 

past  three  years  has  been  compiled  by  kinds  and  pro-  The  total  imports  of  coal  in  1921  were,  however,  more 

TABLE  1.  OUTPUT  OF  COAL  FOR   CANADA  BY  KINDS  AND  PROVINCES 

1919  1920                                     1921 

Provinces                                             Short             Index  Short              Index              Short              Index 

Tons No^ Tons X(x Tons No. 

Nova  Scotia 

Bituminous 5,790,196             90.  6,437.156              100.              5,734,653              89. 

New  Brunswick 

Bituminous 166,377             97.  __     171.685              100.                 180,358            105. 

Saskatchewan 

Lignite 379.347           113.  335.222             100.                332,117             99. 

Alberta 

Anthracite 85.579             67.  127,513              100.                   96,964              76. 

Bituminous 2,285,957             67.  3,419,147              100.              2,871,9'19              84. 

Lignite 2,562,124             76.  3,361.105              100.              2,885,537              S6. 

Total 4,933,660            71.  6,907.765              100.             5,854,420             85. 

British  Columbia  ^ 

Bituminous 2.649.516            86.  3,095,011              100.             2,840,870             92 

TOTAL   DOMINION 

Ajithracite 85,579             67.  127,513              100.                   96,9«4              76. 

Bituminous 10,892,046             S3,  13,122,999              100.            11.627,800              89. 

Lignite 2.941.471             80.  3,696,327              100.              3.217,654              87 

Grand    Total 13,919,096            82.  16,946,839              100.            14,942.418             88 
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than  one  million  tons  liigher  tan  in  1919.  Imports 
of  bituminous  coal  into  the  whole  of  Canada  during 
1921  amounted  to  85%  of  the  quantity  imported 
in  1920.  and  in  both  the  past  two  years  the 
quantities  imported  have  been  considerably  m  excess 
of  the  (luantities  brought  in  during  1919.  Imports  of 
anthracite  coal  amounted  to  93'/;  of  the  quantity  im- 
ported into  Canada  in  1920,  when  the  tonnage  was 
only  slightly  below  the  amount  brought  in  during  the 
preceding  vear.  The  total  imports  of  coal  into  Can- 
ada during  1921  amounted  to  18,102.620  short  tons,  of 
which  13,536,250  short  tons  was  bituminous  and  the 
balance.  4,566,370  tons  was  anthracite. 

Nova  Scotia,  New  Brunswick  and  Prince  Edward 
Island  each  imported  more  anthracite  than  in  1920,  but 
Nova  Scotia  and  Prince  Edward  Island  brought  in  less 
bituminous  coal  in  the  preceding  year.  The  quantity 
imported  into  New  Brunswick  was  larger  than  usual 
but   onlv   amounted  to  41,950  tons.     The  Province  of 


(juehec  received  77%  of  the  amount  of  bituminous  coal 
imported  during  1921  or  a  total  of  2,684,566  tons. 
During  the  first  nine  months  of  the  year  bituminous 
import.s  into  Quel)ee  were  in  excess  of  those  recorded 
for  the  same  period  in  1920.  Imports  of  anthracite 
into  the  same  jn'ovince  amounted  to  85%-  of  the  1920 
receipts.  Central  Ontario  did  not  bring  in  as  inucli 
bituminous  coal  as  during  1920,  the  total  impoi*ts 
amounting  to  slightly  more  than,  8.7  million  tons  or 
84%  of  the  amount  imported  in  1920.  The  importa- 
tions were  nevertheless  slightly  in  excess  of  the 
amount  imported  during  1919.  Anthracite  impoi'ta- 
tions  into  Central  Ontario  amounted  to  95%  of  the 
quantities  brouglit  in  during  1920,  or  a  total  of  slight- 
ly more  than  2.8  million  tons.  There  has  not  been  any 
pronounced  shortage  of  coal  in  Ontario,  and  supplies 
from  the  United  States  have  been  readily  available 
tliroughout  the  year. 


TABLE  2,  EXPORTS  OP  CANADIAN  COAL  BY  PROVINCES. 

Provinces  Sliort  Index  Short  Index  Short  Index 

Tons  No.  Tons  No.  Tons  No. 

Nova   Scotia 994,107                 80.  1.245,673  100.  727,951  58. 

New  Brunswick 59.090                 52.  113,050  100.  71,534  63. 

P.  E.  Island 2  100.  2  100. 

Quebec 929                68.  1,372  100.  85  6. 

Ontario 5  10 

Manitoba 167                23.  721  100.  1,690  234. 

Sasketchcwan 389                12.  3,132  100.  2,633  84. 

^,l\,^.y^,^ 1,022                 33.  3,106  100.  843  27. 

B.   (..   &    Yukon 1.014,341                 85.  1,191,167  100.  1,182,528  99. 

TOTAL 2,070,050                 81.  2.558,223  100.  1,987,276  78. 


EMPLOYMENT  IN  IRON  AND  COAL  TRADES. 

The  reopening  of  the  railway  car  and  other  shops 
after  the  temporary  .shut  downs  registered  at  the  end 
of  the  year  caused  employment  t«  show  a  considerable 
increase.  Returns  were  tabulated  from  700  concprns 
employing  a  total  working  force  of  100,294  persons  as 
compared  with  77,380  workers  on  December  31,  the 
difference  representing  an  increase  of  29.6  per  cent. 
In  the  railway  ear  and  automobile  divisions  of  the  in- 
dustries practically  24,600  more  persons  were  employ- 
ed. Increases  on  a  much  smaller  scale  were  reported 
in  agricultural  implements,  iron  and  steel  fabrication 
and  foundry  and  machine  shop  products,  while  reduc- 
lions  continued  to  be  registered  in  the  crude,  rolled 
and  forged  heating  appliance,  iron  pipe  and  steel  ship- 
building divisions.  Quebec,  the  Prairie  Provinces  and 
Ontario  showed  the  hea\iest  increases,  but  there  was 
also  a  slight  gain  in  activity  in  British  Columbia.  The 
losses  at  the  end  of  December,  1920.  and  the  recovery 
from  these  declines  early  in  January,  1921,  were  both 
considerably  less  than  those  indicated  for  the  corres- 


ponding period  in  the  present  winter.  The  index  num- 
ber for  the  fortnight  under  review  was  approximately 
twenty-five  points  lower  tlian  during  the  same  fort- 
night "in  1921. 

Coal  mining. — Further  curtailment  of  operations 
was  re])orted  in  tliis  group,  in  which  86  concerns  with 
l)ay-rolls  which  included  28,770  ]iersons  released  from 
their  staffs  893  miners.  The  hirger  share  of  tliis  de- 
cline of  3  per  cent  occured  in  the  coal-fields  at  Fernie, 
B.C.,  but  the  mines  in  Nova  Scotia  and  Alberta  were 
also  less  active.  The  tendency  during  the  correspond- 
ing fortnight  of  last  year  had  been  downward,  too,  al- 
though the  recessions  reported  at  that  time  affected 
fewer  people.  Employment  during  1921  continued  to 
decline  steadily  until  the  middle  of  May.  The  move- 
ment from  them  until  the  beginning  of  December  was 
constantly  upward.  The  increases  were  not  sufficient- 
ly large  to  restore  employment  to  the  level  indicated 
at  the  beginning  of  last  year,  however,  and  for  the  pe- 
riod under  review  the  index  number  stood  about  seven 
points  lower  than  in  the  middle  of  January,  1921. — 

"Employment." 
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Iron  Mines  in  the  Briey  Region,  France,  Damaged  during  German 
occupation,  and  their  Reconstruction 

Alistract  of  paper  by  A.  Guillain   (Paris),  in  Journal 
nf    tlif"    Iron    and    Steel    Institute 


At  the  time  of  the  deelai-atiou  of  war  by  Germany, 
eighteen  mines  were  in  operation  and  a  new  one  was 
being  opened  in  the  Briey  field.  In  the  Longwy 
field  fifteen  mines  and  three  quarries  were  working. 
In  1913  the  production  of  Briey  was  15  million  tons 
and  that  of  Lougwy  three  miHion  tons.  The  mines 
gave  employment  to  about  15,000  workmen,  mostly 
Italians.  The  total  population  dependent  upon  the 
mining  industry  was  about  40,000.  These  people  were 
houseil  in  workmen's  colonies  built  by  the  mine  ownei-s. 

The  distance  from  Briey  to  Metz  is  20  kilometres. 
The  town  of  Briey  and  all  the  mines  between  Briey 
and  the  frontier  were  xxnder  the  guns  of  Metz.  "Within 
a  few  days  after  the  declaration  of  war  the  whole 
of  the  Briey  region  was  effectively  occupied  by  the 
Germans.  In  the  course  of  brief  fighting  three  mines 
were  dro^\•ned  out.  Otherwise  no  further  fighting  oc- 
cured  in  the  mining  region,  and  the  Germans  could 
work  the  mines  at  their  leisure  or  destroy  them. 

The  German  government  then  proceeded  to  demo- 
lish completely  or  to  transport  to  Germany  all  the 
steel  plants.  The  majority  of  the  blast-furnaces  were 
preserved  and  shut  do\\Ti.  Most  of  the  mines  were 
kept  working,  and  the  ore  was  sent  to  Germany  until, 
the  fortunes  of  waa-  having  changed,  they  were  closed 
down,  and  most  of  the  material  and  stocks  carried  off. 

That  the  destruction  of  the  iron  mines  was  not 
completed,  as  it  was  in  the  ca.se  of  the  coal  mines  of 
the  North,  was  due  only  to  the  fact  that  the  precipi- 
tate retreat  left  them  no  time. 

German  Organization  for  Working  the  Mines 

German  organization  began  in  October,  191-1.  The 
first  care  of  the  central  administration  established  at 


Metz  was  to  transport  to  Germany  all  stocks  of  iron 
ore  from  both  fields.  These  simounted  to  1,400,000 
tons.  Prisoners  of  war  were  drafted  for  work  in 
the  mines.    Thej^  ware  harshly  treated  and  badly  fed. 

During  the  first  year,  1914-15,  only  a'  few  mines 
were  worked,  the  production  amounting  to  about 
1,000,000  tons.  From  other  mines  much  sui-face  and 
undergound  equipment  was  carried  off.  From  191G 
onwai-ds,  the  working  of  the  Briej'  mines  was  inten- 
sified, and  some  mines  already  pai'tly  stripped  were 
re-equpiped.  In  that  year  ten  mines  yielded  about 
2,600,000  tons.  In  1917,  the  output  reached  5,200,000 
tons,  but,  owing  to  scalrcitv  of  labour,  the  tonnage  in 
1918  was  only  4,400,000  tons. 

Pillaging  of  the  mines  was  continued.  During  the 
whole  of  the  four  years  of  war  operation  the  output 
amounted  to  only  13,300,000  tons,  although  it  had 
exceeded  18,000,000  tons  per  year  before  the  war. 
Because  the  only  ob.ject  of  the  Germans  was  to  inten- 
sity production,  the  mines  were  found  to  be  in  a  de- 
plorable condition  when  the  French  owners  returned 
in  November,  1918. 

Estimation  of  Damages 

The  estimates  of  damages  were  made  unde.r  the 
control  of  the  Ministry  of  Mines  of  the  State. 

The  sum  total  of  the  damage  at  the  mines  of  Briey 
and  Longwy,  agreed  on  by  the  Ministry  of  Mines  and 
the  owners,  amounted  to  429,465,000  francs  as  direct 
loss  and  120,000,000  francs  as  damages  for  recons- 
truction and  loss  of  revenue  throughout  the  period  of 
resumption  of  work. 

Results  Achieved  in  Repairing  the  Mines 

The   work   of   repair  was   began   immediatel\-    after 
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tlie  Arml.stiee,  under  extraordinary  dit'fieiilties.  The 
org-inal  mine  staffs  were  totally  disoro-anized.  The 
country  was  occupied  by  American  troops  until  April, 
i;n9,  and  the  railway  capacity  was  entirely  absorb.ed 
by  military  transport.  In  spite  of  this  the  dwellings 
were  gradually  put  in  order  and  equipment  and  ma- 
chinery repaired  and  replaced.  All  plans,  drawings 
and  correspondence  liad  been  removeil  or  destroyed, 
and  all  haulage  and  transmission  lines  removed.  To 
i-emedy  this,  the  mining  and  smelting  companies  form- 
ed a  joint  purchasing  association,  which  wa,'*,  through 
another  central  body,  commissioned  to  buy  all  neces- 
sairy  material. 

Owing  to  the  bad  faith  of  "the  Germans,  however, 
the  sums  necessary  for  reparation  had  to  be  advanced 
by  the  mining  comjianies  fi'om  loans  contracted  in 
tYance.  Government  assistance  had  been  checked 
by  want  of  cash,  and  the  work  of  reparation  to  some 
extent  stoped. 

However,  the  actual  expenditure  of  the  companies 
on  the  mines,  jyartly  met  by  the  French  State,  amount- 
ed at  July  1st.,  1921,  to  about  150  million  francs. 
On  account  of  the  increase  in  cos't  of  working  and 
the  extra  pumping  necessary,  it  is  certain  that  the 
mines  •will  never  be  completely  indemnified.  More- 
over, the  companies  find  themselves  obliged  to  .seek 
new  workmen  in  France  and  partic\darly  in  Italy, 
ajid  to  train  these  afresh. 

•Nevertheless,  within  a  year  of  the  recovery  of  the 
mines  bj-  their  owne<i"s,  about  fj.OOU  workmen  had 
been  recruited  as  compared  with  l.'),000  before  the 
war.  At  the  end  of  1920  the  workmen  numbered 
about  one-half  the  ])re-war  establishment,  and  the 
houses  wei-e  iiy  this  time  almost  entirely  rebuilt  or 
repaired. 

Progress  made  is  indicated  by  the  fact  that  the  <nit- 
put  for  December,  1918,  was  nil;  for  Januarv,  1919, 
14,000  tons;  and  for  January,  1921,  500,000  tons. 
This  is  slightly  greater  than  one-third  of  the  pre-war 
tonnage. 

This  tonnage  has  been  mined  and  marketed  in  spite 
of  the  destruction  of  plants,  di.spersal  of  labour  and 
the  ces.sation  of  all  relations  with  clients  for  four 
years.  Amongst  other  new  trade  developments,  with- 
out doubt  important  quantities  of  ore  will  be  exported 
to  England. 

The  following  is  of  historic  interest.  It  is  an  exact 
translation  of  an  official  German  ilocument  found  at 
liie  Andei-y   mine   after   the   German    retreat: — 

TRANSLATION  OF  A  GERMAN  DOCUMENT 

July   4.    1917. 

Destruction  of  the  Anderny  Mine  in  case  of  a  break-through 
on  the  front. 

To  the  Imperial  Adminit'tiatoi-  of  .Mines.  Homfoourt.  Divi- 
sion A. 

Attached  hereto  we  submit  to  you  a  si'atement   showing  the 
lime  and  number  of  workmen  necessary  for  the  destruction  of 
th;>  mine  of  Andery  in  case  of  a  breali-through   on   the   front. 
Directorate    of   the   Andern    Mine 
(Sined)   Joesten 
.SECRET. 

.\ndern    Mine.   .luly    4.    1917 

Statement  of  the  work  necessary  for  the  destruction  of  the 
mine  of  Andrey  in  the  case  of  a  break-through  on  the  front, 
and  the  wagons  required  for  the  removal  of  the  more  impor- 
tant material. 

1- — Destruction  requiring  three-quarters  of  a  year  to  make 
good. 

Removal   of  pumps. 

Blocking  of  shafts  Nos.  1  and  2  by  throwing  in  the  cages  and 
tubs    after    cutting    the    cables. 

Destruction   of  the  pulleys  and   the  winding   engines. 


-■ — Destruction    requiring    one    and     one-half   years     to    make 
good. 

As   above. 

In    addition,     to    blow    up   the     whole     winding     plant,     engine 
house,   foundations   of  the  winding  engine,  ami   the  stock   bins. 

3. — Permanent   destruction. 

As  in  No.  2.  In  addition,  dest'iuction  by  dynamite  of  the 
shaft  lining.  To  blow  up  completely  the  head-gear,  stock-bins, 
to  burn  the  wood  tower  at  shaft  No.  2. 

For  the  first  case   10  men  are  required,   time  24   hours. 

For  the  second  case  20  men  are  required,  lime  36  hours 

For  the  third  case  32  men  are  required,  time  60  hours. 

Twenty-five  wagons  will  be  required  for  the  transport  of  the 
material,  without  counting  those  which  would   be  necessary  to 
remove  the  coal  and  ore.  of  which   the   quantity   will   be   fi.xed 
according    to    the    demands. 
.Andern   Mine,  Director    (Sgd.)       .loesten 


STEEL  AND  IRON  IN  SCOTLAND. 

The  year  1921  was  a  disastrous  one  for  the  steel 
trade  in  Scotland  as  it  was  in  America.  It  is  perhaps 
not  generally  realized  that  Scotland  is  the  largest 
I)roducer  of  steel  of  any  district  of  the  British  Isles. 
The  ingot  output  of  Scotland  la.st  year  was.  2,077,000 
long  tons.  The  next  in  order  was  the  North-East  Coast 
of  England  with  1,958,000  tons,  with  South  Wales  and 
Sheffield  following.  Scotland  has,  however,  specially 
cultivated  the  trade  for  high-class  Siemens  steel  such 
as  is  required  for  boiler-making,  .ship-building,  bridge- 
building,  and  general  engineering  purposes.  The  Gon- 
tinent,  on  the  other  hand,  has  continued  to  produce  the 
Bes.semer  quality  of  steel.  The  demand  for  war  ma- 
terial and  the  necessity  for  great  extensions  iiave  en- 
abled the  industry  to  greatly  increase  its  power  of 
production.  There  are  many  plants  in  Scotland  to-day 
that  embody  all  the  latest  developments,  and  can  com- 
l)are  favourably  with  any  steel  plants  in  the  world, 
although  they  are  not  on  the  gigantic  scale  of  some  to 
be  found  in  the  United  States  and  the  Continent.  The 
prosperity  of  the  country  largely  depends  upon  the 
steel  trade  being  maintained  at  the  highest  standard  in 
all  respects,  for  upon  this  industry  in  Scotland  and 
England  rests  the  country's  position  as  the  greatest 
ship-owning  and  ship-building  nation,  as  engineers  in 
the  building  of  railways  and  bridges  in  this  and  many 
other  countries,  and  in  production  of  machinery. 

The  year  commenced  with  falling  prices  and  in- 
creased foreign  competition  through  falling  exchanges. 
In  March  the  coal  strike  upset  all  the  calculations  of 
the  makers,  and  plant  after  plant  was  closed  down  as 
stocks  of  coal  became  exhausted  and  orders,  whicfli 
might  have  been  secured  for  the  West  of  Scotland, 
were  picked  up  by  continental  makei-s.  In  Augu.st, 
when  the  strike  was  well  over  and  coal  supplies 
again  available,  prices  were  reduced,  boiler  plates 
to  .£19,  ship  plates  to  ,£14,  and  .sections  to  £1:^  lO.s. 
per  long  ton.  This  action  so  rcduceil  t.he  difference 
between  Continental  and  Briti.^h  prices,  and  Conti- 
nental makei-s  were  so  booked  up  with  orders, 
that  a  more  hopeful  feeling  prevailed  until  at  a  meet- 
ing of  the  Scottish  and  English  Steel  Association,  it 
was  found  impossible  to  agree  to  uniform  basis  of 
prices  for  the  two  districts.  Since  that  time  Scottish 
l)roducei-s  have  been  competing  with  English  in  the 
other's  territories,  and  with  each  other,  and  some  very 
low  quotations  have  been  made.  In  the  export  trade, 
competition  from  the  Continent  has  been  much  less 
severe  during  the  last  three  numths.  —  (Commercial  In- 
telligence Journal. 
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Making  the  Labor  Union  Responsible  for  Production 

(Abstract  specially  prepared  for  Irou  and  Steel.) 


lu  the  March  18tli  number  of  "The  Industrial 
Digest",  Mr.  T.  M.  Ave-Lallemant  discusses  very  lu- 
cidly the  question  of  the  relation  between  employei-s 
and  trade  unions.  The  issue  of  collective  barjjaining, 
he  states,  must  be  settled  on  the  basis  of  principles 
acceptable  to  society  generally. 

In  their  attitude  towards  unions,  employers  have 
the  choice  of  four  alternatives.  The}'  may  discourage 
the  unions,  and,  if  po.ssible,  destroy  them;  tlie.y  may 
disregard  them;  thej'  may  deal  with  them  as  thej- 
are;  they  may  co-operate  with  them  to  bring  about 
needed  reforms. 

Even  if,  as  in  England,  labor  unions  were  recogn- 
ized, legal}-  constituted  bodies,  their  position  would 
still  be  dubious.  American  employers  do  not  rec- 
ognize the  working  men  "s  right  to  bargain  collectively. 
Laboiu"  is  still  regarded  as  a,  commodity.  To  many 
employers  the  so-called  "open-shop  movment'"  aims 
not  only  at  a  refusal  to  deal  with  labour  organiza- 
tions, but  also  at  pureh"  individual  bargains.  Other 
employers  the  so-called  "open-shop  movement""  aims 
through  shop  committees  or  works  councils. 

But  destruction  of  the  ixnion  has  not  been  achieved. 
It  probably  never  will.  So  long  as  the}-  remain  tliey 
eamiot  be  successfully  disregarded.  Their  participa- 
tion in  wage  settlements  is,  therefoe,  essential  to  in- 
dustrial peace  and  economical  production. 
The  Open  Shop  Issue 
Dropping  all  cant,  let  us  see  what  the  open  or  closed- 
sliop  issue  really  amounts  to.  Employers  say  that  the 
unions,  hy  insisting  upon  a  "closed"  shop,  limit  the 
freedom  of  workers  as  well  as  of  employers  to  make 
such  contracts  as  they  please  to  make.  The  answer 
is  that  collective  agreements  necessarily  limit  freedom 
of  contract;  for  the  collective  agreement  stipulates 
that  indivdual  contracts  made  thereafter  shall  con- 
form to  certain  term.s  defined  in  the  agreement.  If 
the  agreement  provides  that  the  emploNer  .shall  pay 
not  less  than  the  union  scale  of  wages,  then  the  "open 
shop"'  can  mean  only  one  of  two  things: —  Either 
that  the  employer  has  no  dealings  with  the  unions, 
though  some  of  his  employees  may  be  union  men;  or. 
that  the  employer  makes  an  agreement  with  the  union 
that  does  not  bind  him  to  apply  given  terms  to  all 
employees  of  a  certain  trade,  but  leaves  him  free  to 
employ  as  many  workers  a-s  he  sees  fit  to  whom  the 
term^i  of  the  agreement  .shall  not   apply. 

But  a  trade  agreement  that  does  not  apply  to  i.on- 
union  and  union  workers  alike  is  of  no  value  to  tlic 
union  or  to  its  members.  The  union  contends  that 
since  all  benefit  by  its  agreements,  all  should  bear 
its  burdens  l)y  becoming  mpml)ers. 

"Soldiering"  a  Common  Practice 
The  second  major  objection  to  the  union,  the  charge 
that  they  instruct  their  members  to  limit  their  indi- 
vidual outputs,  is  made  even  by  those  employers  that 
deal  with  them.  The  charge  cannot  be  denied;  but 
we  have  no  pi'esent  means  of  knowing  how  generally 
such  restriction  is  practiced.  Only  better  economic 
organization  will  do  away  with  this  custom. 

Most  trade  agreements  aj-e,  in  the  main,  wage  set- 
tlements, and  do  not  generally  fix  definite  standards 
as  to  the  quantity  and  quality  of  work  to  be  doiu>. 
It  is  still  left  to  the  employer  oi'  to  his  foreman 
to  get  a.s  much  and  as  good  work  as  be  can  out  of.  the 
men.     It  is  a  question  open   to  debate   who  has  done 


more  to  break  dovra  the  standards *of  quality  in  work- 
manship— the  careless  imd  poorly  trained"  workmen, 
or  the  manufactorers  of  the  "just  as  good"  product. ' 

If  an  agreement  stipulates  a  time-wage,  the  fa.ster 
workman  has  no  inducement  o  do  better  than  the  ave- 
rage, the  mianufacturer's  income  is  reduced,  and  the 
union.s  themselves  are  reacted  agaijist.  Employers, 
therefore,  have  demanded  agreements  that  stipidate 
payment  by  results.  But  the  piece-rate  system  is  the 
crudest  of  all  methods  of  pa}Tnnt  by  "results.  It 
cannot  fix  either  quantity  or  quality.  '  It  is  unsatis- 
factory to  both  unions  and  employers. 
The  Real  Solution 

The  step  now  holding  real  promise  of  progress 
toward  a  peaceful  settlement,  is  the  collective  labour 
contract.  This  does  not  mean  a  trade  agreement. 
Trade  agreements  are  not  enforceable  contracts.  They 
merely  imply  as  many  individual  contracts  as  there 
are  workmen  employed.  The  eolleotive  contract  is 
an  enforceable  contract  between  an  employer  nd  a 
group  of  workmen  who  undertake  to  produce  a  quan- 
tity of  a  finished  product  M'ithin  a  certain  time  and 
for  a  fixed  amount  of  money.  The  price  to  be  paid 
for  a  given  quantity  of  work  within  a  fixed  period  is 
agreed  upon.  Results  only  are  paid  for,  and  there 
is  no  motive  to  limit  production. 

This  has  been  done  in  a  sufficient  nundjer  of  ins- 
tances and  on  a  sufficient  scale  to  prove  that  tlie 
plan  is  practicable. 


THE  BASIC  INDUSTRIES. 


There  is  now  substantial  evidence  tliat  the  basic  in- 
dustries are,  in  the  United  States,  on  the  up-grade. 
Tlie  United  States  Steel  Corporation  is  now  operating 
at  60  per  cent,  of  normal  capacity,  which  is  about  twice 
what  it  was  last  year.  Agencies  in  Canada  represent- 
ing American  steel  producers  report  a  satisfactory  in- 
crease in  the  volume  of  orders. 

In  Nova  Scotia,  orders  from  abroad  for  iron  ore 
brighten  a  prospect  that  is  otherwise  dull.  The  labour 
disputes  prevent  the  resumption  of  coal  mining  on  a 
large  scale. 

It  cannot  be  said  that  Canadian  steel  fabricating 
plants  have  a  clieerful  outlook  just  at  present;  but  the 
tide  is  on  the  turn,  and  when  the  banks  feel  at  liberty 
to  release  funds,  there  will  be  enough  business  in  con- 
struction work  and  in  providing  equipment  to  make 
our  steel  men  smile  once  more. 


REMARKABLE  COAL  SEAM  IN  QUEENSLAND 

Australia  is  the  happy  possessor  of  many  fine  coal 
fields,  the  principal  area  in  New  South  Wales  having 
a  known  area  of  200  square  miles  with  varying  thick- 
nesses up  to  27  feet  of  the  very  best  coal,  "in  Queens- 
land recently  a  seam,  probably  the  thickest  in  the 
world,  was  j)roved  to  have  a  thickness  of  at  least  93 
feet.  The  coal  is  remarkable  free  from  ash,  and  the 
vast  seam  is  pure  coal,  devoid  of  any  clay  bands.  Tlie 
coal  varies  from  200  feet  below  the  surface  to  83  feet 
only,  and  at  this  latter  depth,  to  deerea.se  the  cost  of 
mining,  it  is  proposed  to  u.se  the  oi)en-cut  system 
It  is  stated  that  on  reasonable  borings  there  are  450, 
000  Miillion  tons  of  coal  proved. — Commercial  Intel- 
ligence Journal. 
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STORIES  of  the  SEA 


AND     THE 

Grand  Bank  Fishermen 

by   FREDERICK  WILLIAM  WALLACE 

THE    VIKING    BLOOD 

A  Story  of  Seafaring. 

A  novel  of  deep-water  seafaring  'round  the  Horn  in  a  four-mast  barque 
and  latterly  in  the  Bank  fisheries  of  Nova  Scotia.  A  story  of  action  with 
the  scenes  laid  in  Glasgow,  Vancouver,  Halifax,  Havana  and  "Eastville,  N.S." 

Cloth  $1.75 

BLUE    WATER 

A  Tale  of  the  Deep  Sea  Fishermen. 

A  second  edition  of  this  well-known  novel  of  seafaring  on  the  Grand 
Banks  which  has  been  pronounced  by  critics  in  Great  Britain  and  Canada  to 
be  the  best  of  its  kind. 

Cloth  $1.75 

THE   SHACK   LOCKER 

Yarns  of  the  Deep  Sea  Fishing  Fleets 

A  collection  of  short  stories  of  hazard  and  adventure  on  the  Banks,  select- 
ed from  out  of  the  best  previously  published  in  American  magazines. 

Cloth,  $1.50 

Sold  at  all  booksellers  in  Canada,  or  from  the  publishers 

MUSSON     BOOK    COiMPANY,     Limited 

TORONTO.  ONT. 
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InfoFmatioD   

Is  the  life  blood 

Of  the  steel  industry 

And  your  technical  pages   

Are  the  best  source  of  new  ideas  . . . . 
Concerning  methods  and  machines   . . 

For  improving  production 

Moreover    

There  '*>•«  only  two  ways    

To  get  this  valuable  material   

Vou  must  eit/ier  spend  a  day  a  week 
Reading  uiueteeu  publieatioiiis  or.  .  .  . 

*fi  '"^  H  year   

*  id    fifteen   minutes    

With  the  only  magazine  that    

In  more  than  600 

Digests  informative  articles  

Industrial  publications   

And  what's  more  

You  can  prove  it   

Rv  simply  sending 

Tihe    Coupon    


THE  INDUSTRIAL  DIGEST, 

25  West  45th  St.,  New  York,   N.  Y. 

It  sounds  good  to  me,  so  send  along  your  tortnightly 
digest  of  600  trade  and  technical  papers,  classified 
by  industries.  And  save  a  copy  of  the  annual  Index 
for  me,  too.  If  it's  as  good  as  you  say,  I'll  send  a 
check  for  Six  Dollars  after  two  issues. 
Name    Position 


Firm 


Address     

^'*7   Province 


THE  VALUE  OP  BY-PRODUCT  COKING 
A  DEMONSTRATION 

It  was  shown  conclusively  in  1921,  according  to  the 
United  States  Geological  Survey,  Department  of  the  In- 
terior, that  by-product  coking  of  bituminous  coal  is  con- 
tinuing to  supersede  beehive  coking.  This  change  in 
practice  has  been  in  progress  for  some  years,  but  the 
first  convincing  demonstration  that  the  by-product 
branch  of  the  coking  industry  could  maintain  itself  in 
a  i)eriod  of  industrial  depression  more  strongly  than  tiic 
beehive  branch  was  made  in  1921. 

In  1921  tlie  output  of  by-product  coke  was  almost  20,- 
000,000  tons,  and  that  of  beehive  coke  was  about  5,500,- 
000  tons,  figures  that  show  a  striking  contrast  to  tho.se 
for  1920,  wjien  the  output  of  by-produL-t  coke  was  more 
tJuui  ;JO,000,000  tons  and  that  of  lieehive  i-oke  was  more 
than  20,000,000  tons. 

Tlie  output  of  beehive  coke  in  1921  was  less  than  that 
in  any  other  year  since  1885.  One  month  of  the  year 
showed  an  output  of  only  (me-ninth  the  average  montldy 
output  in  1920.  The  ni(m'hly  average  for  1921  was  only 
about  27  per  cent  of  tliat  for  1920. 

The  output  of  by-pi-oduct  coke  in  1921  also  showed  a 
marked  decline  from  that  of  1920,  though  the  outinit  in 
the  minimum  month  was  more  than  half  of  that  in  the 
average  mon+1;  of  the  preceding  year,  and  the  output  for 
the  entire  year  was  practically  two-thirds  that  in  1920. 
This  comparison  of  1921  with  1920  becomes  still  moi-e 
striking  If  we  remember  that  1920  was  easily  the  "ban- 
ner'" year  in  the  production  of  by-product  "coke  in  the 
United  ,Sta:e.s.  In  other  word.s,  despite  the  extraordina- 
ry .slump  in  business,  which  greatly  lowered  the  output 
of  iiy-product  coke,  it  was  greater" in  1921  than  in  any 
preceding  year  except  1917,  1918,  1919,  and  1920. 

The  continuance  of  the  activity  in  i)y-i)roduct  coking- 
during  a  permd  when  business  was  suijuornud  nuiy  have 
been  due  in  part  'o  the  ecoiu)mic  superiority  to  the  by- 
prcducf  ovens  over  the  beehive  ovens,  but  "it  is  in  part 
due  to  the  fact  that  iiuiny  by-product  coke-oven  i)lants 
requiie  elaborate  organization  and  represent  large  in- 
vesnient.s  and  must  therefore  be  kept  active  in  order  to 
preserve  the  working  force  intact  and  prevent  the  uiulue 
deterioration  of  the  plants.  The  loss  due  to  the  operation 
of  such  plants  at  less  than  a  normal  profit  is  .smaller  than 
that  which  woultl  be  incui'red  if  they  were  allowed  to  re- 
main idle  and  thus  to  make  immense  investments  whollv 
unpi-oductive.  Fui-thermore,  the  gas  produced  at  many 
by-pi'oduct  coke-oven  plants  is  sold  under  contract  t"o 
public-utdity  companies  that  .supply  gas  to  near-bv  com- 
nnuiitie.s.  so  tha*  the  discontinuance  of  the  operation  of 
the  by-product  plant  would  constitute  a  violation  of  its 
contract  with  the  public-utili-y  company.  In  view  of 
these  facts  the  greater  production  reported  by  the  by- 
l)roduct  coke  indu.stry  in  1921  can  not  be  considered" a 
nicasiire  of  tJie  relative  cost  ..f  production  in  beehive  and 
liy-pi-()(liiet  ovens. 


The  Standard  Steel  Construction  Co.  Limited  of  Wel- 
laiul.  Ontario,  have  received  the  contract  for  the 
structural  steel  work  of  the  new  mill  buildino.  beiu" 
l)ut  up  at  Schumacher  by  the  Mclntyre-Porcupin'e  Mine's 
Co.  Ltd.  The  work  on  this  building  will  be  proceeded 
with  at  once  and  will  make  quite  an  addition  to  the 
already  extensive  plant  at  this  Company's  mines. 

The  Electric  Furnace  Company  has  moved  its  general 
:ind  sales  offices  from  Alliance,  Ohio,  to  Salein,  Ohio 
I'.y  this  action  all  dci)artinents  of  tiie  Companv  will  be 
'•'>ns(di<lated  at  its  works.  Wilson  Street  and  "pennsvl- 
vania  Railroail.  Salem,  Ohio. 
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Index  to  Mill  Supplies 

This  Directory  is  published  in  J  e  interests  ^1  our  readers.  Buyers  who  are  unable  to  find  out  what  Ihey  deaire  »r« 
invited  to  communicate  with  the  publishers  of  this  Journal,  who  in  all  probability,  will  be  able  to  b1v>.  the  ionO't*! 
Information. 


AccumudatorB,  Hydraulic: 

.Sniai  t-Turiiei-    Mnrliine    Co.    Man- 

Tlie  Dominion  Steel  Products  Co., 
Air   Couiprasiora: 

K.    '!■.    Oilman    &   Co.,    Monlieal. 
Alninlnum: 

A.  C.   Leslie  Co..  Ijtd..   Montreal. 
Anerle   Bars: 

Stepl    Companv   of    Canaa,    Ltd..    Hamilton,    Out. 

United  States  Steel  Products  Co.,  Montreal. 
Barbed    Wire    Galvanized: 

Steel    Company    of    Canada,    Ltd.,    Hamilton,    Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Anchor   Bolts: 

Steel    Company   of   Canaa,    Ltd.,    Hamilton.    Ont. 

AzUa,  Car: 

Nova  Sootta  Sleei   &  Coiil   <o.    Liiiiile<l.    New    Glasgow.   N  S. 
United  States  Steel  Products  Co.,  Montreal. 

Axles,  Koooinotlve: 

Nova  Scotia   Steel   &  Coal   <:o .    Liniiled.    New   (JIasgow,    N.S. 
United  States  Steel  Products  Co.,  Montreal. 

&  irrel  Stuck  (Black  Steel  Sheets): 

Kene.ii    Iron   A   Steel   Co..    Rnrfiihi     N.Y 
Steel   Co.   of  Canada,   Ltd.,   Hamilton,   Ont. 

»  .Ts: 

Dominion    Iron    &    Steel    Coy.,    Ltd.,    Sydney,    N     S 
United  States  Steel  Products  Co.,  Montreal. 

Bfirs,  Iron  &  Steel: 

Manitoba   Steel  &   Iron  Company 

Canadian    Western    Steel   Co.,   Calgary,    Alta 

Dominion    Iron    &   Steel    Coy.,    Ltd.,    Sydney,    N.    ». 

Ferguson   Steel  &  Iron   Co.,   Buffalo,   N.Y. 

'I'he    Steel    Company    of    Canada,    Hamilton.    Out 

Reals,    McCarthy   &    Rogers,    Buffalo.    N.Y. 

Nova  Scotia  Steel  &  Coal   Co..   Limited,    New   Glasgow.    N.8 

Canadian  Drawn  Steel  Co  ,  Ltd.,  Hamilton,  Ont. 

Canadian   Tube  &  Iron   Co,   Ltd.,   Montreal. 

Leslie.    A.   C.   &   Co.,    I,td.,    Montreal. 

Steel   Co.   of  Canada,   Ltd.,  Hamilton,  Ont. 

Bars,  Steel: 

Dominion    Iron    &    Steel   Coy.,    Ltd.,    Sydney,    N.    S 

Nova   Scotia   Sleel   &  Coal   Co..   Limited.    New   dlasgow.    N.S 

Steel  Co.   of  Canada,   Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Billets,    Blooms    and    Slates: 

Dominion    Iron    &   Sleel   Coy.,    Ltd.,    Sydney,    N.    S. 

Nova    Scotin    Steel   *   Coal    Co,    Limited.    New    Olasgow,    N  S. 

Steel    Companv    of   Canada,    Ltd.,    Hamilton,    Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Belting,  Rnbber: 

Diiiiloii    Tire    &    Rubber    Goods    Co.,    Ltd.,    Toronto,    Out 
Benzol: 

Dominion    Iron    A   .Sleel    Coy,    Ltd.    Sydney.    N.    S. 

Steel    Company    of   Canada,    Ltd.,    Hamilton,    Ont. 

Binders,  Core: 

Hyde  A  .Sons.   Montreal,  Que 

Bins,  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Reld  &   Brown  Structural  Steel  &  Iron    Works,    Ltd..  Toronto 

Toronto    TroTi    Works,    Toionlo.    Ont 

Black  Steal  Sheets: 

B    &  S.   H.   Thompson  &  Co.,   Ltd. 
Seneca    lion    &   Sleel    Co.    Buffalo.    NY 
Leslie  &  Co..   Ltd..  A.   C   Montreal,   P.    Que. 
Steel   Co.  of  Canada,   Ltd.,  Hamilton,  Ont. 

Blooms  &  Billets:  ,,     . 

Algoma  Steel  Corp.,   Ltd.,   Sault  Ste.   Marie. 
Dominion    Foundrle.s    &    Steel.     Ltd.,    Hamilton,    Oni. 
Dominion   Iron   &   Steel   Coy.,    Ltd.,   Sydney.    N.    S. 
Steel   Co.   of  Canada.   Ltd..   Hamilton,   Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Boilers:  

Sterling    Engine   Works,   Winnipeg,    Man. 
R.   T.   Gllman   &  Co.,   Montreal. 


Box   Annealed    Steel   Sheets: 

B.   &  S.   H.   Thompson  &  Co.,   Ltd. 

Seneca   Iron   &  Sleel  Co..   Buffalo,    N.T. 

Quigley  Furnace   Specialties   Co.,    New    York. 

Dominion  Foundry   Supply  Co.,   Ltd.,   Montreal. 

Steel  Co.  of  Canada,   Ltd.,   Hamilton,  Ont. 
Brass  Ooods: 

Dun  lop  Tire  &   Rubber   Goods  Co..   Ltd.,   Toronto,   Um> 
Brlok-insolating: 

Quigley  Furnace   Specialties   Co.,   New   York. 

Dominion  Foundry   Supply  Co.,   Ltd.,   Montreal. 

Brldrss: 

Hamilton   Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brushes,  Foundry,  Core: 

Hyde  &  Sons.   Montreal,  Que. 

Bnlldiners,  Metal: 

Pedlar  People.   Limited,  Oshawa,  Ont. 
Hamilton  Bridge   Works  Co.,  Ltd..  Hamilton. 


Balnes  &  Peckover.  Toronto.  Ont. 
>^leel  Co.  of  Cani.da.  Ha  illton.  Ot 
Canadian   Tube  &  Iron   Co.    .Montt 


ies  &  Steel,   Ltd.,  Hamilton.  Ont. 


vity   Carrier  Co.,   Toronto,   Ont 

Gaskets,  Bubber: 

Dunlop   Tire   &    Rubber    Goods   Co.,    Ltd.,    Toronto,    Oflt 

Cast  Iron  Flpe: 

National    Iron   Corporation,    Ltd.,   Toronto 
Hyde  &   Sons.    Montreal,   Que. 
Canada  Iron  Foundries,  Montreal. 

Castings,  Aluminum: 

Wentworth    Mfg.    Co,    Limited,    Hamilton,    Ont. 

Castlners,  Brass: 

Wentwnr'h  Mfg.  Co.  Limited,  Hamilton.  Onl 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Maria. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  0»f>. 

Castlnsrs,  Bronze: 

Wentworth    Mfg.    Co.,    Limited,    Hamilton,    Ont. 
Algoma  Steel  Corp.,   Ltd..  Sault  Ste.   Marl*. 
The  Dominion  Steel  Products  Co.,  Ltd..  Brantford,  Caw. 

Castings,  Gray  Iron: 

Canadian    Steel    Foundries.    Ltd.    Montreal    P.Q 
Electrical   Fittings  &  Foundry.   Ltd..  Toronto.  <'nt. 
Algoma  Steel  Corp..   Ltd.,  Sault  Ste.   Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  C*«. 

Castincrs,   irickal  Steal: 

Hull    Iron   and   Steel    Foundries,    Ltd.,   Hull,    P.Q. 
Canadian    Steel    Foundries,    Ltd.    Montreal    P.Q 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Haria. 
Dominion    Steel    Foundry   Co,    Hamilton,   Ont. 
Jollette  Steel  Co.,  Montreal,  P.Q. 

Castings,  Gray  Iron: 

Reld  &  Brown  Structural  Steel  &  Iron  WorKt,  Ltd.,  Ta 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.   Haria. 

Castings,   Malleable:  

Canadian    Steel    Foundries,    Ltd.,    Montreal    P.Q. 
Algoma  Steel  Corp.,   Ltd.,  Sault  Ste.   Marie. 

Castiners,  Steel:  ,.       „  „ 

Dominion  Foundries  &  Steel.  Ltd..  Hamilton,  On'. 
Algoma  Steel  Corp.,   Ltd.,  Sault  Ste.   Marie. 

Cement,  High  Temperature; 

Quigley  Furnace   Specialties  Co.,    New   T;orii. 

Dominion  Foundry   Supply  Co.,  Ltd.,  Msntreal. 
Chrome: 

American    Refractories    Co. 

Chemists:  ,    ^     „  .      ,-,   • 

Toronto  Testing  Laboratory.  Ltd  .  Toronto.  Out 
Milton    Hersey    Co.,    Ltd.,    Montreal. 
Charles  C.    Kawin    Co.,    Ltd.,    Toronto. 

Chucks  I.athe  and  Boring  MUl;  ,  .^     „        .  ,  ^     , 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantier<l,  t.' 

Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co..   Fostorla,  Ohio,  Vii.A 
United  States  Steel  Products  Co.,  Montreal. 


Bolts,  BaUway:  „     .  „       ,       ,.  .,    kt 

Nova  Scotia  Steel  &  Coal   Co..   Limited.   Nev 
Steel  Co.  of  Canada,  Ltd..   Hamilton,  Ont. 


GUsgow.   NS 


Concrete  Hardener  and  Waterproofer: 

Beveridge     Supply    Company,     Limited, 


Bolta,  Kuta,  Blvets:  ,...,.. 

Canadian     Tube     *     Iron     Co       Ltd       Montreal 
Steel    Company    of   Canada,    Ltd.,    Hamilton,    Ont. 


Consulting    Bntrlneers: 

W.   E.    Moore  *  Co.,  Ltd.,   Plttsbur"     t-s 
W     9     "^vler   Co     Clovolaud 
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Geology  and  the  Foundry 


yt'iencc  is  oue,  and  indivisible.  Light  on  tliis  i'act  is 
throwi)  by  the  foUdwinf,',  from  the  Foundry  Traile  Jour- 
nal. 

It.  does  not  appt-ar  lo  he  generally  known  that  there  is 
a  very  close  assoeiation  between  the  foundry  and  the 
twin  studies  of  geology  and  mineralogy,  and  whilst  we 
do  not  suggest  that  this  subject  should  form  part  of  the 
currieulum  of  the  apprentice  moulder,  we  do  insist  that 
ever\-  manager  should  be  acquainted  with  its  rudiments. 

Basically,  the  analogy  is  very  strong,  for  rocks  admit 
of  a  rough  classification  into  igneous,  or  those  which 
have  been  formed  by  the  action  of  fire,  and  aqueous, 
which  relates  to  those  deposited  by  the  action  of  water, 
lu  the  foundry  the  metals  and  their  slags  can  be  regard- 
ed as  artificial  igneous  rocks,  whilst  some  of  the  slag- 
making  materials  and  refractories  are  actually  deriva- 
tives of  aqueous  foi-mations.  There  is  still  another  var- 
iety of  rock,  called  metamorphic ;  these  are  aqueous 
rocks,  which,  through  volcanic  or  other  action,  have  been 
burnt  or  changed.  Here  again  there  is  a  similar  action  in 
the  foundry  when  the  molten  metal  comes  into  contact 
with  the  sand  mould.  Whilst  the.se  and  similar  analogies 
do  not  entirely  help  the  fonndrymen  to  make  better  cast- 
ings at  a  lower  cost,  the  study  of  geology  and  miueralogy 
will  often  disclose  new  and  helpful  view-pciuts.  He  no 
longer  looks  on  sand  as  such,  but  as  silica,  containing 
more  or  less  clay,  which  latter  is  regarded  as  silicate  of 
alumina.  Slag.s  often  reesemble  very  closely  the  rocks, 
not  only  in  appearance,  but  also  in  composition,  and  it  is 
in  their  manipulation  that  the  young  metallurgist  of  the 
"tame  chemist"  variety  not  only  forgets  his  geology,  but 
often  his  simple  chemistry  and  elementary  arithmetic. 

On  one  occasion  we  remember  a  young  chemist  vainly 
s-truggling  with  a  basic  slag,  which  was  required  to  be 
quite  thick,  or,  in  other  words,  to  contain  60  per  cent,  of 
lime.  This  he  knew.  Additionally,  he  was  aware  of  the 
amount  of  lime  that  had  been  added  to  form  the  slag, 
and  finally  he  was  ait  fait  with  the  chemistry  of  the  pro- 
cess. He  was  carrying  out  the  process  fairly  correctly, 
e.Kcept  that  he  was  ignoring  the  influence  of  time.  On 
being  asked  what  he  thought  the  lime  content  was  in  the 
slag  he  correctly  estimated  it  to  be  40  per  cent.,  yet  on 
his  own  showing  he  was  making  additions  exactly  equal 
to  2  per  cent.  By  the  time  he  would  have  made  his  ten 
additions  to  give  the  required  20  per  cent.,  he  would 
probably  require  another  10  per  cent.,  as  during  this  pe- 
riod some  thinning  actions  were  working  against  him. 
Now  to  such  a  man.  unless  he  receives  training  under  a 
superintendent  who  will  make  him  apply  his  knowl- 
edge, his  knowledge  of  geology  and  mineralogy  will 
simply  make  him  a  nuisance  in  any  manufactnrng 
concern,  except  as  a  routine  chemist. 

Some  of  the  refractory  manufacturers  are  studying 
intensively  mineralogy,  and  are  members  of  a  technical 
society  especially  formed  to  deal  with  their  products. 
In  this  work,  many  steel  metallurgists  and  a  few- 
associated  with  foundries  take  pairt.  Whilst  the  steel 
manufacturer  has  to  cope  with  higher  temij)era tares. 
the  foundryman  has  to  deal  with  quantity  so  far 
•as  sand  is  concerned,  and  he  is  still  striving  for  a 
freely  venting,  highly  refractory  sand  suitable  for 
all  classes  of  work,  which  can  be  used  ovar  and  over 
again.  Obviously,  any  foundryman  with  a  knowledge 
of  metallurgy  or  geology-  can  saj^  definitely  that  no 
sand,  as  we  know  it,  will  ever  bring  this  about. 

Some  of  tihe  benefits  to  f oundrymeu'  which  have  come 


directly  to  our  knowledge  go  to  show  that  many  practical 
advantages  can  accrue.  In  oue  case  in  the  Alps  a  newly- 
a[)pointed  French  foundry  manager  discovered,  througii 
his  geological  training,  a  large  deposit  of  suitable  sand 
in  the  bed  of  the  Rhone,  which  ran  alongside  the  works, 
that  satisfactorily  replaced  material  previously  brought 
from  Belgium  and  Paris. 

Kieselguhr  (diatomaceous  earth)  was  brought  to  the 
notice  of  another  foundryman  during  his  geological  stu- 
dies, and  is  of  use  for  roughly  annealing  castings,  since 
it  is  so  light  that  practically  non-moving  air  surrounds 
the  object  covered,  and  prolongs  enormously  i*s  rate  of 
cooling.  The  efficiency  of  furnaces  can  be  considerably 
improved  by  placing  kieselguhr  between  the  metallic  con- 
taining plates  and  the  refractory  bricks.  Kaolin,  or 
china-clay,  is  the  purest  of  clays,  and  also  the  most  re- 
fractory. These  points  are  emphasised  so  strongly  in  geo- 
logical lectures  that  when  experimenting  the  foundry- 
man  geologist  could  never  regard  it  as  other  than  one  of 
his  most  useful  refractories. 


LIGNITE  BRIQUETTING  IN  U.  S. 

Lignite,  or  "brown  coal"  which  coutitutes  ap- 
proximately one  third  of  the  coal  resources  of  the 
American  continent,  can  be  converted  by  carboniza- 
tion in  to  a  high  grade  fuel  adapted  to  a  wide  range 
of  piU'poses  and  limited  only  by  its  relative  costs,  ac- 
cording to  a  statement  issued  by  Director  H.  Foster 
Bain  if  the  United  States  Bureau  of  Mines.  It  can- 
not, however,  be  classed  as  a  cheap  fuel  in  the  sense 
of  competing  with  a  high  class,  easily  mined  bitu- 
minous 'coal. 

During  the  past  summer,  the  Uniteil  States  Bureau 
of  Mines  has  co-operated  with  the  University  of  North 
Dakota  in  the  operation  of  a  lignite  carbonizing  plant, 
and  more  than  a  thousand  tons  of  raw  lignite  have 
been  treated  and  more  than  400  tons  of  lignite  char 
briquettes  were  produced,  this  being  iirobably  the 
largest  amount  of  lignite  clliar  briquettes  that  has 
ever  been  made  at  one  time. 

By  removing  the  moisture  and  a  considerable  por- 
tion of  the  volatile  matter  from  the  raw  lignite,  a  char 
can  be  obtained  which  possesses  a  heating  value  and 
chemical  analysis  quite  similar  to  anthracite  coal. 
In  this  process,  a  ton  of  raw  lignite  will  yield  forty 
per  cent  of  hig'h  grade  lignite  char.  The  physical 
form  of  this  char  is  such  that  approximately  one-third 
of  it  will  go  through  a  one-eighth  inch  screen,  the 
remainder  up  to  pieces  the  size  of  shelled  corn.  By 
the  addition  of  eight  to  ten  per  cent  of  suitable  bind- 
ing material,  excellent  briquettes  can  be  made,  whose 
heating  value  and  availability  for  general  use  is  little 
less  than  that  of  Pennsylvania  anthracite. 

The  fixed  carbon  in  these  briquettes  may  run  from 
72  to81  per  cent,  as  compared  w-itli  that  of  35  per  cent 
in  raw  lignite.  This  makes  it  practicable  to  trans- 
port the  fuel  to  much  greater  distances  than  would  be 
practicable  with  raw  lignite.  The  bri(|uettes  are  pil- 
low-shaped, weighing  about  two  and  a  half  ounces 
each.  When  produced  with  siutable  skill,  the  bri- 
quettes will  stand  handling,  transportation  and  weath- 
er conditions  in  storage.  The  product  is  a  stable  one, 
thus  removing  the  greatest  limitation  to  the  useful- 
ness of  the  original  lignite. 
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■■MODERATES"   l.\    CONTROL 

In  these  dark  days  of  iiulustrial  depression  and  labour 
disputes,  it  is  encouraging  to  find  that  throughout  the 
British  Empire  leaders  of  "moderate"  tendency  have 
regained  control.  This  augurs  well,  not  only  for  the 
solidarity  of  the  Empire,  but  for  the  progress  and  in- 
dustrial well-being  of  its  component  pai-ts. 

The  first  of  the  series  of  struggles  came  in  the 
Motherland.  The  series  of  concessions  wrung  by  the 
coal  miners  from  the  mine  owners  and  from  the  public 
during  the  critical  war  3'ears  culminated  in  the  demand 
for  nationalization  of  the  mines.  The  public  judged  the 
case,  refused  the  labour  leaders  their  immoderate  and 
radical  demands,  and  secured  to  the  miners  a  high  rate 
of  pay  in  return  for  a  good  day's  work. 

In  South  Africa,  where  the  strikers  on  the  Rand  re- 
sorted to  force,  the  conclusion  has  been  summary  and 
decided,  as  befits  military  action.  That  a  revolution, 
brought  about  by  armed  force,  was  intended  by  the 
agitators  that  precipitated  the  trouble,  is  attested  by  the 
official  statement  issued  after  the  rebels  had  been  dis- 
persed. "People  of  all  political  convictions  came  for- 
ward to  help  the  Government,  to  put  down  what  there  is 
no  doubt  to  have  been  a  social  revolution  b.y  Bolshevists, 
International  Socialists  and  Communists."'  That  tlie 
miners  have  returned  to  work  pending  an  investigation 
of  their  grievances,  speaks  well  for  moderation  of  a 
large  majority  amongst  them.  That  the  burghers  turn- 
ed out  almost  "en  masse"  in  support  of  their  Govern- 
ment, demonstrates  their  appreciation  of  settled  rule 
and  the  ideals  of  British  justice.  Premier  Smuts  lias 
promised  the  miners  that  in  spite  of  the  revolution  en- 
gineered in  their  name,  their  complaints  will  lie  con- 
sidered impartially  by  the  commission  of  enquiry  now 
to  be  instituted.     His  word  is  his  bond. 

For  j'ears  the  political  struggle  in  Australian  has  been 
between  labourites  of  moderate  views  and  those  with 
a  radical  tendency.  In  New  South  Wales  the  latter  have 
until  lately  been  in  control.  Some  attribute  to  this  the 
fact  that  the  productiveness  of  labour  in  New  South 
Wales  has  lately  fallen  to  such  a  low  mark  that  industry 
there  is  now  virtually  paralyzed.  New  South  Wales  is 
blessed  with  many  natural  advantages;  but  these  will  he 
useless  until  the  unnatural  di.sadvantage  due  to  the  ai- 
tificial  restriction  of  output  is  removed.  Tha*  tlie  late 
Government  under  Premier  Dooley  is  partly  responsible 
for  this  state  of  affairs  is  demonstrated  by  the  fact  that 
he  offered  what  was  virtually  a  wholesale  bribe  to  rail- 


way- employees  in  his  pre-election  promises  regarding 
wages  and  hours  of  labour.  Happily,  his  regime  is  end- 
ed, and  New  South  Wales  may  look  for  a  return  to  pros- 
perity under  a  leader  whose  principles  are  more  in  ac- 
cord' with  true  British  tradition. 

The  recent  attempt  to  traduce  the  morality  of  Nova 
Scotian  miners  has  been  an  utter  failure.  That  the 
living  conditions  in  the  colliery  villages  are  far  from 
ideal,  is  an  undoubted  fact,  and  the  public  should  know- 
more  about  these  conditions,  in  order  that  they  may 
judge  fairly  the  miners'  demands.  That  the  miners  have 
now  unequivocally  refused  to  accede  to  Organizer  Mac- 
Lachlan  's  ' '  sabotage ' '  advice,  should  give  them  a  place  in 
the  regard  of  the  public  that  will  ensure  fair  treatment 
at  the  liands  of  their  employers. 

We  print  today  a  letter  from  Mr.  Robert  Baxter,  once 
again  the  recognized  leader  of  all  the  Nova  Scotian  mine 
workers.  The  moderation  expressed  in  this  letter,  and 
the  justice  and  frankness  of  the  views  he  states,  com- 
mand the  respect  of  the  public.  We  wish  that  more  of 
our  hibour  leaders  were  lilve  Mr.  Baxter. 


n:0.\  AM)  STEEL  L\  L\DIA  AND  THE  EMPIRE 

ln(li;i  bids  fair  lo  oiitstrii)  soon  in  her  production  of 
M-on  and  .steel,  all  tlie  Briti-sh  Dominions,  and  to  become 
an  important  factor  hi  world  production.  This  ha,s  long 
been  predicted  by  slndeiits  of  the  world's  resources  of 
ii-oii-iire  and  coal.  It  remained  for  a  Bombay  banker. 
Sir  .lamshedpnr  Tata,  with  the  co-operation  of  an 
American  technical  staff,  to  begin  to  fulfil  this  i)redic- 
ti<in. 

In  1912  the  first  of  a  series  of  modern  blast- furnaces 
was  put  in  operation  at  Jamshedpur  in  the  province  of 
Bengal,  as  well  as  a  complete  steel  works.  During  the 
war  time  this  works  .supplied  all  the  Eastern  theatres 
of  war  with  the  railroad  iron  upon  which  military  opera- 
tions essentially  depended.  The  timely  enterpri.se  of  the 
Bombay  banker  may  be  said  to  liave  saved  tlie  East  for 
Britain.  Since  1912  the  plant  has  been  increased  to 
include  three  blast-furnaces,  and  two  more  are  in  course 
of  erection.  A  second  company,  the  Bengal  Iron  Com- 
liany,  are  also  producing  iron  and  ferro-manganese,  and 
a  third,  the  Indian  Iron  and  Steel  Company,  is  expected 
to  begin  production  this  year. 

How  do  the  British  Dominions  stand  in  coin]5arison 
with  India  as  iron  producers?  Canada  at  present  leads; 
but  unless  radical  changes  are  made  in  her  methods  of 
l>roduction,  such  as  will  take  further  advantage  of  her 
national  resources,  she  cannot  long  maintain  the  lead. 
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The  Nova  Scotian  industry  lias  an  ahiuidam'C  of  ore 
and  of  c-oal;  but  the  ore  is  rathi-r  Jow-grade  and  liiglily 
silic'ious,  and  the  eoal  is  in  submarine  strata,  ami  so 
eannot  be  won  so  cheaply  as  the  eoal  of  some  eompe- 
titors  in  the  iron  and  steel  trade.  Tiie  iron  production 
of  Central  Canada  is  dependent  for  its  existence  upon 
imported  ore  and  eoal,  and  upon  a  protective  tariff, 
and  so  eannot  be  considered  seriously  in  world  affairs. 

.South  Africa,  like  India,  has  been  considered  a  po- 
tential factor  in  the  world's  markets  for  iron  and  steel. 
Here,  though,  the  development  is  still  embryonic.  There 
are  good  coking  coal  and  good  iron  ore,  both  in  abund- 
ance, as  well  as  native  labour.  But  the  country  offers 
only  a  very  limited  home  market  and  is  not  yet  well-de- 
veloped by  railway  facilities,  and  a  large  export  trade 
is  not  yet  feasible.  Nevertheless  the  pioneer  furnace 
has  been  built,  and  we  can  logically  hope  that  the  \ew- 
ca.stle  Iron  and  Steel  Company  will  have  a  long  and 
l)rosperous  career. 

Australia,  like  India  and  South  Africa,  is  well  pro- 
vided with  both  eoal  and  iron  ore,  in  reasonably  close 
jiroximity.  In  this  case  both  are  close  to  the  coast,  so  the 
iron  and  steel  plant  at  Newcastle,  New  South  Wales, 
has  the  additional  advantage  of  being  located  at  a  sea- 
jiort.  The  plant  is  notable  as  representing  the  re-invest- 
ment of  earnings  by  the  Broken  Hill  Proprietary  com- 
jiany  at  their  silver-lead-zinc  mines  in  the  interi(u-.  I'n- 
fortunately,  perverse  human  nature  has  brought  about 
a  temporary  (we  hope)  cessation  of  the  operation  of 
the  plant.  The  wages  of  labour  in  Queensland  are  so 
high,  and  the  productiveness  of  labour  is  .so  small,  that 
even  under  the  highly  favourable  natural  conditions 
that  exist  at  Newcastle  and  under  protection  of  a  high 
tariff,  native  iron  and  .steel  eannot  compete  with  im- 
ported materials. 

New  Zealand  is  not  so  fortunate  in  her  natural  i-e- 
.sources  for  iron  making  as  is  her  big  neighbor.  Her 
main  i-esource  of  iron  is  the  long  beach  composed  of  ti- 
tan iferous  iron  sand  at  Taranaki.  A  number  of  at- 
tempts have  been  made  to  smelt  this  ore  economic;dl>', 
but  none  of  them  have  been  successful. 

Meantime  Britain  holds  her  own  in  the  pi'oduction 
of  iron  and  steel.  Her  iron  ores  are  neither  so  high- 
grade  nor  so  cheaply  won  as  formerlj';  but  scientific 
I'esearch  is  adding  constantly  to  the  material  availal)lc. 
Ilei-  iron-stone  strata,  WMth  failing  content  of  iron,  arc 
now  used  for  tlieir  content  of  potash,  which  inci-eases  in 
amount  as  the  iron  decreases,  and  js  recovered  as  a  tiy- 
product.  Bi'itish  workmen  are  now  once  more  settling 
down  to  work  in  earnest  after  the  disturbances  of  tin- 
war  years;  and  even  India,  with  her  high-grade  ore. 
good  eoal,  and  cheap  labour,  will  not  for  many  a  long 
year  cut  .seriously  into  the  Uritish    iron  and  steel  trade. 


I 


XEON  IN  EVERYDAY  LIFE 
T  has  often  been  stated,  a,nd   almost  as  often  dis- 
believed,  that   pure   science   is   at   the   bottom    of 
most  of  our  present  -  day  material  progress.     It 
is,  ordinarily,  hard  to  conceive  how   tlie  alistrar- 


tions  of  physics  and  cliemistry,  astronomy  and  zoology, 
can  be  ai)plied  to  every-day  liuman  affairs.  We  have 
seen  recently  a  perfect  demonstration  of  the  seeming- 
ly  impossible. 

Who  would  believe  that  the  rare  gas,  neon  has  a 
practical  use  in  operating  an  automobile?  It  is  inert, 
incombustible,  difficult  to  isolate,  and  until  lately  has 
been  regarded  mainly  as  a  scientific  curiosity.  For 
a  decade  or  more  it  has  been  used  experimentally  as  a 
source  of  light  ;  but  research  has  only  lately  made  it 
undoubtedly  useful. 

Tlie  manufacturers  of  electric  lamjis  are  among  the 
most  progressive  of  all  modern  men  of  business,  thougii 
they  are  among  the  latest  arrivals  in  the  industrial 
«vorld.  Each  of  the  huge  plants  throughout  this  conti- 
nent has  a  research  department,  where  highly  -  trained 
physicts  and  chemists  search  out  Natures  secrets.  At 
one  of  these  plants,  in  Pittsburgh,  a  young  physicist 
was  examining  the  properties  of  neon.  He  was  iin- 
pre.ssed  with  the  readiness  with  which  a  glass  tube  con- 
taining the  gas  glows  when  brought  near  a  wire  con- 
nected to  an  induction-coil. 

In  Pittsburgh  everybody  has  an  auto,  and  every- 
body is,  likewise,  Taothered  at  times  with  ignition 
troubles.  After  the  day's  work  comes  a  spin,  and 
occasionally  a  stalled  car.  Our  physicist  naturally 
joined  together  the  two  parts  of  his  day.  Why  not 
use  a  little  tube  of  neon  to  indicate  leaks  and  breaks 
in  the  ignition  s.ystem?  A  trial  in  the  laboratory 
showed  that  the  idea  was  practicable.  The  idea  sur- 
vived passage  thi'ough  the  development  and  manu- 
facturing departments,  and  now  the  tubes  are  on  the 
market,  and  the  faetorj^  is  turning  them  oiit  the  rate 
of  four  or  five  thousand  a  day. 

There  is  an  unending  succession  of  such  ideas,  await- 
ing discovery  by  researchers.  Some  will  lead  to  neat 
little  devices ;  others  will  be  epoch-making  in  their 
respective  fields.  Especially  in  metallurgy,  the  latest 
of  man's  major  fields  of  industrial  activity  to  become 
organized  along  modern  scientific  lines,  lie  opportu- 
nities for  the  researcher. 

Tli(>  handful  of  metallurgical  researchers  in  Canada 
have  h;id  remarkable  success.  'i'lic  production  n[' 
electrolytic  copjier,  lead  and  zinc  at  Ti-ail  and  the 
succe.ssful  treatment  of  complex  ores;  the  separation 
of  the  conglomel'atioii  (if  us<'ful  elements  in  the  ol'e  of 
Cnbiilt  :  the  solving  of  nickel  problems,  one  after  an- 
othei';  the  economical  treatment  of  rock  containing 
three  or  four  per  cent,  asbestos  fibre — these  attest  a 
quality  among  our  practical  metalbirgists  that  is 
woi'thy  of  emulatioTi.  But  we  must  not  forget  that  it 
is  mastery  of  j)urc  science  that  is,  directly  or  indi- 
rectly, the  fiiundation  upon  wliii'h  all  this  progress  is 
fMiilt. 
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It  is  interesting  to  note  that  C'anada  has  at  least  a 
small  share  in  the  deveh)|)ment  of  India's  iron  and 
steel  industry.  The  sujierintendent  of  the  mines  and 
((Harries  of  the  Tata  company  is  a  Canadian.  The  gen- 
eral manager  of  the  Bengal  company  ha.s  spent  most  of 
his  life  in  Canada,  and  gained  iiis  professional  ex- 
perience here. 


_lf.  as  is  reported,  it  has  l)een  found  possible  to  use 
an  alloy  of  nickel  and  tin  in  the  manufaeture  of  tin- 
plate.  Canada's  place  in  the  tin-plate  industry  may  as- 
sume an  importance  from  whicli  her  present  lack  of 
both  tin.stone  and  .soft  iron  debai-  her.  Nickel  we  have  in 
abundance,  or  super-abundance,  and  soft  iron  for  sheets 
we  can  make.  To  the  prospector  .still  remains  the  task 
of  providing  an  indigenous  source  of  tinstone. 


A  press  despatch  announces  "miners  doing  housework 
— spring  cleaning  this  year  has  no  horrors  for  the  house- 
wife in  the  anthracite  coal  fields."  Presumal)ly  the 
s'rike  is  a  blessins  in  disguise. 


The  reports  of  the  commercial  use  of  lignite  and  peat 
in  numerous  countries  where  cheap  coal  is  not  available 
lend  interest  to  the  attempts  in  Canada  to  use  these  low- 
grade  fuels.  The  researches  at  Alfred,  Ontario,  and  near 
Estevan,  Saskatchewan,  are  being  carefully  and  logic- 
nllv  conducted,  and  merit  idose  attention. 


A  ROLLER  FOR  LONG  BARS 

(Harry  Moore,  Montreal) 

Where  no  proper  facilities  are  provided,  it  is  a  com- 
mon sight  to  .see  men  dragging  long  bars  of  steel  over 
the  .shop  floor,  cutting  ugly  grooves  in  tlie  latter  and 
incidentally  giving  themselves  much  needles  exertion. 
One  man  who  had  work  of  this  kind  to  do  from  time  to 
time,  m;idr  iIh-  simple  littl.'   mll.T  vIm.wh   in   the   plinin. 


end  of  the  round  bar  is  inserted  in  this,  and  when 
the  workiiian  pidls  at  the  other  end,  the  wire  grips  the 
bar  tightly  between  the  Vees,  thus  holding  it  to  the 
roller  and  keeping  it  square  at  the  same  time.  Various 
size  bars  can  be  handled  with  this  device,  those  that 
are  too  big  to  go  through  the  wire  recpiiring  tiie  services 
of  more  than  one  man  to  transport  them  successfullv. 


From  by-product  coke  oven.s  in  the  I'nited  States 
the  estimated  recoveries  per  ton  of  coal  charged  during 
1920  and  1921  were: — Ammonia  (sulphate  or  equiva- 
lent) 21.4  lb.;  tar,  8.2  gallons;  crude  light  oil,  2.7  gaL 
Ions,  and  gas,  10.8  thousand  cubic  feet,  (ias  produc- 
tion during  1920  amounted  to  308,000,000  thousand 
cubic  feet  ,  of  which  about  10  per  cent,  wasi  used  iu 
steel  or  affiliated  plants,  20  per  cent,  distributed 
through  city  mains  and  10  per  cent,  used  under  boilers, 
etc.  Motor  fuel  production  exceeded  55  million  gal- 
lons, and  benzine  exceeded  16  million  gallons.  Other 
products  were  crude  light  oil,  toluene,  solvent  naphtha, 
and  naphthalene.  About  7  per  cent,  of  all  coke  made 
was  sold  for  domestic  and  kindred  uses. 


The  i-ollci-  itself  is  a  i)iece  of  scrap  steel  wirh  a  hole  in 
tiie  center,  through  which  passes  a  length  of  quarter- 
inch  wire  bent  to  form  a  Vee  square  as  it  were.     The 


TO  TIIE  RECEXT  GRADUATE 

.\cumen,  vigour,  l)oth  combined 
With  supermiud  omniscient. 

Is  what  we're  taught  that  we  shall  find 
In  graduates  efficient. 

I  shall  not  say  I've  ever  known 

(I  do  not  speak  unkindly) 
A  graduate  so  god-like  grown 

That  I  'd  admire  him  blindly. 

I  "ve  met.  a  few  in  knocking  round. 
And  I've  been  disappointed — 
They  might  be  safe,  they  might  be  sound, 
Tliey  weren't  the  Lord's  anointed. 

No  genius  rare  anointed  them ; 

No  spark  divine  inspired  them ; 
For  if  it  had,  alas,  ahem, 

Em]doycrs  would  have  fired  them! 

Thfv  iirospered  oidy  if  they  worked 
And  toiled  sans  intermission; 

No  graduate  that  ever  .shirked 
Acliieved  a  high  position. 


7/ 


This  highly  moral  ver.se  I  think 

Exactly  what  it  should  be; 
T  wrote  it  with  a  solemn  wink — 

As  wise  a  wink  as  could  be. 

In  glancing  over  bank  accounts 
Of  graduates  I've  tcorked  with, 

1   see  some  very  fat  amounts. 

Are  owned  by  those  I've  shirked  with. 


ANON. 
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GImcc  Hiiy,  Xova  Scotia, 
'A])!-!!  21,  1922. 

Editor,  Canadian  Mining  Journal, 

Sir:— 

You  ask  me  to  give  you  the  men's  side  of  the  eontro- 
versy  between  the  British  Empire  Steel  Corporation 
and  the  workmen.  I  suspect  it  would  be  superfluous  to 
describe  all  the  negotiations  in  detail,  as  most  of  that 
has  been  published  over  and  over  again  m  the  press. 
You  also  state  that  I  am  considered  a  conservative 
2eader,  and  people  would  appreciate  an  explanation  of 
the  situation  from  myself.  I  do  not  know  what  is 
meant  by  conservative ;  if  it  means  that  I  would  not  ask 
or  take  so  much  as  others,  then  I  want  to  disabuse  your 
mind  on  that,  as  I  am  like  Oliver  Twist  in  wanting 
more;  or  in  other  words  I  am  out  for  all  we  can  get.  I 
look  on  this  as  the  philosophy  of  both  capital  and 
labor  that  is  the  contentious  part  of  our  trouble.  How- 
ever, I  take  it  that  the  public  are  more  concerned  as  to 
the  differences  amongst  ourselves. 

When  in  Montreal  from  Feb.  27th  to  March  1st  in- 
clusive, we  had  an  offer  from  the  Company,  of  an  addi- 
tional 15e  a  day  for  day's  wage  men.  The  offer  was 
made  with  the  provision  that  we  (the  Executive  Board) 
would  make  the  recommendation  to  the  men  for  accep- 
tance. The  Company  had  told  us  forcefully  and  solemn- 
ly that  this  was  their  final  offer;  consequeritly  it  ap- 
peared to  us  as  a  choice  between  two  evils,  strike,  or  ac- 
ceptance. When  all  the  complicated  factors  were  con- 
sidered, five  of  us  decided  to  make  the  rcommendation, 
the  other  three  agreeing  to  remain  neutral.  But  we  had 
no  sooner  reached  liorae  than  one  of  the  five  withdrew 
his  support,  and  the  others  went  out  on  the  campaign 
against  the  offer.  The  result  was  a  vote  that  gave  a  7  to 
1  majority  against  acceptance. 

All  dealings  between  company  and  men  are  conduct- 
ed by  a  valuation  of  force.  We  make  an  analysis  of  the 
companv's  position,  and  no  doubt  the  company  does  the 
same  vvith  ourselves.  One  of  the  executive  officers 
found  the  men  were  much  discouraged  by  the  severity 
of  the  cut  in  wages,  and  were  not  doing  so  much  work 
as  usual ;  also  the  officials  of  the  company  were  annoy- 
ed because  of  the  increasing  cost.  This  prompted  the 
idea  of  pursuing  a  policy  of  irritation,  namely  "cut- 
ting down  production",  "strike  on  the  job",  "loafing 
on  the  job",  "ca '-canny"  or  "sabotage".  I  could  not 
agree  with  McLachlan  on  this  policy,  claiming  that  if 
w^e  had  not  a  chance  by  strike,  then  the  Company 
would  recognize  our  weakness  and  lock  the  men  out, 
which  would  create  circumstances  equal  to  strike,  and 
this  would  put  us  in  a  position  recognized  by  all  to  be 
weak.  This  is  only  one  of  the  many  methods  by  which 
the  policy  could 'be  attacked,  and  because  of  its  many 
weaknesses  1  could  not  subscribe  to  it.  On  the  whole 
it  is  a  vicious  policy;  to  quote  {}ladstone,  "1  don't  want 
to  use  hard  words,  which  are  easily  employed  and  as 
easily  retorted,  a  game  that  two  can  play  at".  That 
quotation  explains  my  position.  If  we  play  a  vicious 
game  what  can  we  complain  of  if  the  company  plays 
vicious  too?  We  could  have  "crossed  the  Rubicon", 
the  war  would  be  on,  there  would  be  no  retreat,  it 
would  be  a  matter  of  crush  or  be  crushed.  As  we  are 
situated,  the  Province  of  Nova  Scotia  cannot  afford  to 
have  the  company  crushed ;  it  is  a   source  of  livelihood 


to  a  large  percentage  of  her  people.  We  (the  coal  mi- 
ners) will  not  be  wise  in  our  awn  interests,  if  we  pur- 
sue a  policy  wherein  a  break  is  very  probable.  There  is 
mu.'h  good  that  can  result  from  having  an  opportunity 
to  meet  the  Company  officials  in  negotiations  tor 
wao-es  working  conditions,  and  a  hundred  and  one 
small  matters  that  are  constantly  cropping  up  amongst 
the  12,000  miners  whom  we  represent. 

The  cut  that  was  put  into  effect  was  very  severe ; 
some  of  our  highlv  skilled  contract  miners  would  lose 
over  $2  00  per  day.  I  had  secured  a  favor  from  the  In- 
ternational officials  excluding  Nova  Scotia  from  the 
economic  factor  amongst  the  rest  of  the  coal  miners  of 
plete  This  arrangement  was  made  months  betore  tiie 
bio'  strike  took  place,  with  such  advantage  for  the  com- 
pany and  ourselves  that  it  should  liave  been  the  care  ot 
the  company  not  to  have  asked  for  such  a  sweeping  re- 
duction a' contract  for  ten  mouths,  as  is  proposed, 
would  allow  them,  if  it  were  found  our  wages  were  out 
of  proportion  after  the  final  settlement  is  reached  in 
the  United  States,  to  have  further  adjustments.  ■ 

Our  hopes  are  now  centred  on  the  Conciliation  Board 
about  to  be  established.  The  findings  of  the  same  will 
o'o  a  long  way  to  bring  about  the  desired  peace,  which 
fs  necessary  if  the  best  returns  are  to  be  achieved  for 
all  concerned,— public,  workmen,  and  companies.  My 
aim  has  always  been  efficiency ;  to  get  such  in  nuning, 
the  co-operation  of  the  men  is  essential.  What  the  men 
want  is  an  open  game,  where  all  the  cards  are  on  the 
table  where  there  are  prospects  of  returns,  and  the 
knowledge  that  others,  such  as  the  consumers,  are  not 
being  made  to  pay  more  than  a  fair  price  for  the  com- 
modity we  produce.  With  open  arrangements  such  as 
outlined,  better  results  could  be  obtained.  There  is  just 
another  grievance.  Mining  villages  are  most  often  Inult 
cheaiily,  companies  possibly  fearing  that  the  life  of  the 
mine  would  not  be  of  sufficient  duration  to  warrant 
ijutting  up  expensive  buildings.  This  in  my  opmioii  is 
a  great  mistake.  It  most  often  happens  that  the  mine 
ounasts  the  houses.  In  this  advanced  age  there  should 
be  no  communities  of  any  size  without  modern  conven- 
iences. The  coal  miner  (that  is  the  contract  worker) 
is  highly  skilled;  he  works  at  a  high  speed,  especially 
when  .voung  and  vigourous.  His  average  eai'nings, 
when  everything  is  favorable,  are  much  better  than 
many  other  workmen,  and  the  result  is,  that  he  is 
ashamed  of  the  ancient  methods  of  sanitary  accomod- 
ation, and  degenerate-looking  buildings.  Much  could 
be  done  in  this  direction  to  give  peace  and  comfort  to 
those  wlio  produce  that  valuable  material,  coal  which 
is  of  such  great  service  to  our  present  industrial  system. 


Yours,  etc. 


Robert  Baxter. 


The  Tata  Iron  and  Steel  Company,  Janivshedpur, 
India,  possesses  25  square  miles  of  territory.  Its  pay- 
roll contains  no  less  than  35,000  names  and  involves  a 
monthly  disbursement  of  approximately  i(!250,000..  When 
numerous  projected  and  organized  subsidiary  compa- 
nies will  have  reached  their  full  dimensions,  Jamshed- 
pur  will  reach  the  figure  of  a  quarter  of  a  million.  The 
census  returns  gave  the  population  at  71,000. 
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A  Great  National  Industry 

An  Account  of  the  Formation  and  Operation  of  the 

Canadian  Car  and  Foundry  Company,  with 

its  Many  Plants  and  Diversified  Products 


The  Canadian  Car  &  Foundry  Company,  Limited, 
was  ineorporated  in  1909.  but  the  ear  building  industry 
in  Canada  dates  back  to  1862,  when  Senator  Natha- 
niel Curry  and  his  associates,  the  Rhodes  Curry  Com- 
pany, Limited,  erected  a  plant  at  Amherst,  Nova  Sco- 
tia. In  1902  Mr.  W.  W.  Butler  was  responsible  for 
the  (•ommeneement  of  the  car  industry  in  Montreal 
by  the  opening  of  a  plant  at  St.  Henry,  for  the  man- 
ufacture of  car  bolsters  and  other  specialties,  which 
business  grew  so  rapidly  that,  in  1905,  a  new  plant 
wa.s  commenced  at  Ville  St.  Pierre  which,  in  the  fol- 
lowing year,  was  extended  and  became  the  first  steel 
car  plant  in  Canada,  under  the  name  of  the  Dominion 
Steel  Car  Company.  Just  previous  to  the  erection 
of  this  new  plant,  interests  associated  with  the  Pressed 
Steel  Car  Company,  of  Pittsburgh.  Pa.  had  erected 
a  plant  adjacent  to  the  property  of  the  Dominion 
Steel  Car  Compan3%  for  the  manufacture  of  wooden 
ears,  under  the  name  of  Canada  Car  Company, 
Limited,  and  these  three  Companies  were  independent- 
ly active  until  1909  when,  as  a  result  of  negotiations 
between  Senator  Nathaniel  Curry,  Mr.  W.W.  Butler 
and  Mr.  Max  Aitken.  now  Lord  Beaverbrook,  these 
properties  were  amalgamated  under  the  name  of  Can- 
adian Car  &  Foundry  Company,  Limited.  This  amal- 
gamation was  formed  to  enable  the  car  building  in- 
dustry in  Canada  to  cope  with  the  steadily  gro^\^ng 
demand  for  cars  consequent  upon  the  completion  of 
the  two  Canadian  transcontinental  railways,  and  by 
reason  of  improved  organization  and  adequate  finances 
it  was  considered  that  the  industry  would  be  better 
to  meet  foreign  competition  and  so  develop,  for  the 
benefit  of  Canada  and  Canadian  workmen,  this  most 
important  business,  which,  owing  to  its  many  rami- 
fications, provides  work  for  a  very  large  number  of 
men. 


'I'he  fir.st  Presirlcnt  of  tlie  Company  was  Senator 
I  hi'  Honorable  Nathaniel  Curry,  who  occupied  this 
jxisition  until  1919,  being  succeeded  by  Mr.  W.  W. 
Butler  who  still  remains  the  active  head  of  the  Com- 
pany, Senator  Curry  now  being  Chairman  of  the  Board 
of  Directors. 

During  the  first  fiseal  year  of  the  new  Company, 
the  out|)ut  consisted  of  6,661  freight  cars  and  67  pass- 
enger cars,  and,  since  its  inception,  up  to  and  includ- 
ing its  last  fiscal  period  which  ended  September  3?)th, 
1921,  it  has  turned  out,  for  Canadum  railways,  70,000 
freight  and  1,200  passenger  ears,  Vnd  has  exported 
to  British  Colonies  and  other  countries  7,500  cars. 

Shortly  after  the  formation  of  th(\  Canadian  Car 
&  Foundry  Company,  Limited,  it  became  apparent 
that  arrangements  would  have  to  Ji)^  \nade  for  its 
requirements  of  steel  castings,  which„^^^  becoming 
more  and  more  important  in  connect iom^»mh  car  con- 
struction, and  in  order  to  control  the  supply  of  this 
neeessaiy  material  it  was  decided,  early  in  1911,  to 
secure  the  properties  of  the  Montreal  Steel  Works, 
Limited,  and  the  Ontario  Iron  &  Steel  Company, 
Limited,  of.  Welland.  At  that  time  the  Montreal 
Steel  Works  were  the  largest  producers  of  steel  cast- 
ings in  Canada  and,  besides  their  original  plant  ad- 
jacent to  the  Lachine  Cana!  at  Point  St.  Charles,  the,y 
had  commenced  the  erection  of  a  modern  steel  cast- 
ings plant  in  Maisonneuve,  now  known  as  the  Longue 
Point  Plant.  The  Ontario  Iron  &  Steel  Company  had 
both  a  steel  foundry  and  a  rolling  mill  at  Welland, 
located  adjacent  to  the  Welland  ship  canal.  These 
three  properties  were  amalgamated  and  now  compose 
the  Subsidiary  Company,  Canadian  Steel  Foundries, 
Limited. 
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In  1912  the  eiilaryed  business  df  tlie  iiarent  coni- 
l)any  not  only  demanded  a  large  quantity  of  steel 
eastings,  but  also  a  very  considerable  amount  of  mal- 
leable iron  castings  w.hich  it  was  found  difficult  to 
procure  in  sufficient  quantities  to  keep  the  car  plants 
in  continuous  operation,  and  in  order  to  prevent  the 
periodical  delays  consequent  upon  the  difficulty  of 
procuring  these  castings,  it  was  decided  to  acquire  the 
corpany  known  as  The  Pratt  and  Letch  worth  Com- 
pany, Limited,  operating  a  successful  malleable  iron 
plant  at  Brantford,  Ontario. 

During  1911  and  1912  the  requirements  of  the  Can- 
adian roads  were  such  that  the  capacity  of  the  car 
plants  in  Canada  were  taxed  to  the  utmost  and.  in  fact, 
were  not  sufficient  to  meet  the  demand,  and  consequent- 
ly the  Canadian  railways  were  compelled  to  purchase 
several  thousand  ears  in  the  United  States.  As  a  re- 
sult of  this  a  new  plant  was  constructed  near  the  head 
of  the  Great  Lakes,  at  Fort  William,  so  that  within 
three  years  after  the  formation  of  the  Company  it 
had  a('((uifcd,  and  still  owns,  the  following  properties: 


Montreal,  Quebec: 


Fort  William,  Ontario: 
Amherst,  Nova  Scotia: 

Welland,  Ontario; 
Brantford,  Ontario: 


Dominion  Car  Plant,  Turcot 
Car  Plant  and  Foundry,  etc., 
Longue  Pointe  Steel  Foun- 
dry, Point  St.  Charles  Steel 
Works. 

Car   Plant    and   Shiiibuilding 

Plant. 

Car  Plant,   Holling  Mill   and 

Grey     Iron     and     ilalleable 

Iron  Foundries. 

Steel    I'^'oundrv    and    Rolling 

Mills. 

^lallealile    Iron    Foundrw 


The  product  of  these  jilants  is  very  diversified  but. 
in  the  main,  covers  the  following  items: 

Steel  and  Wood  Freight  and  Passenger  Cars  of  every 
type  and  capacity,  from  the  mode.st  mining  or 
logging  car  to  the  luxurious  dining  or  sleeping  car. 

Car  Specialties  such  as  bolsters,  brake  beams,  side 
bearings,  yokes,  draft  gear,  pressed  steel  ends, 
springs,  etc. 

ilanganese,  Vanadium,  Chrome  and  plain  Steel  Cast- 
ings for  all  purposes,  including  the  heaviest  east- 
ings used  in  car  and  locomotive  construction  work, 
as  well  as  in  the  manufacture  of  large  machinery. 
I\Ianganese  Steel  and  Built-Up  Intessections  and  other 
trackwork  for  steam  and  electric  railways. 

Grey  Iron  and  ]\lalleable  Iron  Castings  of  all  des- 
criptions and  from  the  most  intricate  patterns. 

Chilled  Cast  Iron  Car  Wheels  for  steam  and  elec- 
tric railway  requirements. 

Rolling  Mill  "Products. 

Drop  Forgings  of  all  kinds. 

Holts,  Nuts  and   [-{ivets  of  all  si/.es. 

Cabinet  and  ^lilhvork.  Kiln  Dried  Luinl)er,  etc. 

At  the  outbreak  of  war  in  1914,  the  regular  cai' 
business  of  the  Comjiany  was  jiractically  brought  to 
a  standstill,  but,  owing  to  the  energy  and  foresight 
of  its  officials,  the  Canadian  Car  &  Foundry  Compa- 
ny. Limited,  was  one  of  the  first  Canadian  companies 
to  engage  in  the  manufacture  of  munitions,  both  for 
the  Pritish  Government  and  its  Allies.  At  the  time 
the  British  Government  first  jilaced  orders  for  the 
machining  of  shells  outside  of  England  there  was  no 
idea  of  the  magnitude  of  this  work,  and  the  first  order 
arranged  for,  in  Canada,  was  for  the  machining  of 
-udy  2.').00()  IS-pounder  slirajmel  shells.  ."),()()0  of  whicli 
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were  uiuliM'lakpii  by  tliis  ( 'Diiipaiiy.  Tojicl  Iut  with 
(he  Canadian  Pacific  llailway  Company,  it  had  also 
llip  distinction  of  drawing  the  first  cartridge  cases 
outside  of  regular  Government  arsenals,  dividing 
e(|uaily  with  the  Canadian  Pacific  Railway  Company 
the  initial  order  for  200,000  brass  cartridge  cases. 
Altogetiier  the  Company  drew  approximately  1,000,- 
(100  of  these  eases. 

The  Cmiipany  also  runiished  steel  i)illets  and  under- 
took contracts  for  forging  ami  nuichining  shells  for 
the  Canadian  and  American  Governments,  the  fol- 
lowing interesting  figures  showing  the  Jarge  amount 
of  work  carried  out : 

Steel  15illet.s  189,632  NT    (being    approxi- 

nUately  10%  of  the 
total  steel  purchases 
by  the  Imperial  Mu- 
nitions Board  in 
Canada). 

Forged  Shells  .'),378,858   (being  8?^   of  the  to- 

tal     forgings      pur- 
chased by  the  l.M.B. 
in  Canada.) 
Shells  luachincil   for 
the  Canadian  Gov- 
ernment. 917,000 
Shells  forged  for  the 
ITnited  States  Gov- 
ernment.                     1,7.50,000 

The  Company  also  equipped  a  shipbuilding  plant 
at  Fort  William  and  turned  out  twelve  Mine  Sweepers 
for  the  French  Government.  It  also  furnished  car- 
tridge cases  and  munition  boxes,  wheels  and  other 
war  material,  and  received  written  testimony  from 
both  the  British  and  United  States  authorities  in  ap- 
preciation of  its  efforts,  and  testifying  to  the  good 
quality  of  the  materials  and  worknuinship. 


Ill  adilitiou  to  the  abov<',  ai'  1  in  order  to  conserve 
its  Ciiiiadian  plants  for  the  benefit  of  the  British  and 
Canadian  Governments,  the  Com,'pany  erected  a  plant 
in  Kingsland,  New  Jersey,  U.  S.  A.  for  the  purpose  of 
fulfilling  a  contract  for  the  Russian  Government  co- 
vering 5,000,000  shrapnel  .shells.  This  contract  in- 
volved an  enormous  amount  of  work,  but  would  have 
been  most  successful  had  it  not  been  for  a  disastrous 
explosion  which  completely  destroyed  the  plant  at 
a  time  when  2,000,000  shells  were  either  packed,  ready 
for  shipment,  or  uearing  completion. 

During  the  war  period,  while  the  facilities  of  the 
Company^  were  taxed  to  the  utmost  for  munition  re- 
(piirements,  it  secured  its  full  share  of  the  car  busi- 
ness offered  in  Canada,  and  shipped,  l.n  addition, 
cars  for  the  use  of  the  Governments  of  Belgium,  France, 
South  Africa  and  Russia. 

After  the  anuistice  was  declared  and  munition  work 
was  brought  to  a  standstill,  car  building  plants  in 
Canada, ,  in  common  with  other  industries,  exper- 
ienced considerable  difficulties  due  to  the  reaction 
following  the  enormous  war-time  production.  The 
curtailment  of  expenditure  by  the  Government  and 
the  railwaj^s  and  the  difficulty  of  developing  export 
business  ovidng  to  adverse  exchange  rates,  and  the 
fact  that  the  car  industry  is,  of  necessity,  the  last  to 
feel  the  benefit  of  improved  conditions  as  it  is  not 
until  then  that  a  demand  for  additional  railroad  equip- 
ment is  felt,  made  the  re-organization  period  a  dif- 
ficult one ;  bnt  the  Company  successfully  re-organ- 
ized its  resources  and  re-vamped  its  plants,  and  has 
since  carried  out  a  large  volume  of  business  with  both 
Canadian  and  foreign  customers,  including  an  order 
for  tlie  Russian  Soviet  Government  for  500  Tank  Cars, 
which  was  the  first  order  of  any  importance  placed 
by  the  Soviet  Government  in  America.  These  car.s 
were  built  in  Montreal  and  were  shipped  in  pract- 
ically an  assembled  condition  to  the  Black  Sea,  thus 
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making  a  record  for  this  class  of  \vork  for  Caiuuliaii 
industry. 

The  Company  has  grown  to  be  one  of  Canada's 
foremost  industries,  its  capital  stock  and  outstanding 
bonds  aggregating  $20,000,000.00,  w,hile  its  total  as- 
sets exceed  .$30,000,000.00.  Under  general  conditions 
its  employees  number  between  8,000  and  9,000,  and  its 
annual  payroll  $4,500,000.00  to  $5,000,000.00,  but,  in 
addition,  owing  to  its  many  ramifications,  it  is  es- 
timated that  fulh'  30,000  people  are  directly  depend- 
ent upon  the  Company  for  their  living  necessities,  its 
annual  purchases  of  all  kinds  during  normal  periods 
amounting  to  between  $15,000,000.00  and  $20,000,000.00. 


The  Head   Offices   of   the   Company   are   located   in 
the  Transportation  Building,  at  Montreal,  and  it  has 
an  influential  Board  of  Directors  comiprising  the  fol- 
lowing : 
Montreal:        The    Hon.    N.    Curry.    Chainuan    of    the 

Board,  W.  W.  Butler,  President.  W.  V. 

Angus,  Vice-President,  H.  W.  Beauclerk, 

the    Hon.    C.    P.    Beaubien,    Francis    H. 

Clergue,   V.  M.   Drury,   Wm.   McMaster, 

Mark  Workman. 
New  York :     Lewis    L.    Clarke.   Andrew    Fletcher,    A. 

Hicks  Lawrence,  W.  H.  Woodin,  and  the 

Hon,  ?1  C.  Smith  of  St.  Albans,  Vt. 


Street    Railway    Intersection   fr    City    of   Calgary. 


NEW  IRON  BLAST-FI'KXACE  PLANT  IX  INDIA. 

The  last  of  three  modern  bla.st-furnace  plants  built  in 
India  during  the  la.st  decade.  Mill  shortly  be  in  opera- 
tion. All  three  are  in  the  province  of  Bengal.  Their 
existence  is  based  upon  the  considerable  amounts  of 
coking  coal  and  the  vast  amounts  nf  high-grade  iron  ore 
that  occur  in  that  province. 

The  Tata  Iron  and  Steel  Company  is  now  well  estab- 
lisl.el.  with  blast-furnaces,  steel  plant,  rail  mill,  and 
liumerous  other  finishing  mills,     The  Bengal  Iron  Com- 


pany makes  only  the  primary  product,  and  after  many 
vicissitudes,  extending  over  half  a  century,  is  now  a 
going  concern,  with  a  pig-iron  production  of  10,000  tons 
a  month. 

The  latest  arrival  among  the  primary  producers  of 
iron  is  the  India  Iron  and  Steel  Company.  Like  the 
Tata  Iron  and  Steel  Company,  it  has  a  plant  of  Amer- 
ican design,  and  modern  American  blast-furnace  prac- 
tice will  be  followed.  One  furnace  is  now  built,  and  a 
second  is  under  construction.  The  plant  will  ultimately 
consist  of  sis  such  furnaces. 
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President  Butler 


Mr.  Wilson  Workman  Butler,  President  of  the  Can- 
ada Car  and  Foundry  Company,  is  an  American  by 
l)irth,  but  like  so  many  other  of  Uncle  Sam's  men, 
found  his  real  opportunity  for  service  in  Canada.  He 
came  here  some  nineteen  .years  ago,  and  after  sam[)ling 
our  life  and  work,  decided  that  he  could  not  do  better 
than  cast  in  his  lot  with  us,  so  about  eight  years  ago 
took  out  naturalization  papers,  and  to-day  is  a  full- 
fledged  Canadian  citizen.  He  was  l)()rn  in  Danville, 
Ohio,  in  1862,  and  after  a  pretty  tiinrnugii  educHtion  in 


was  the  best  man  in  sight,  and  took  him  from  the  Amer- 
ican Car  and  Foundry  Company,  and  made  him  Vice- 
President  and  Managing  Director  of  tiic  Canadian  Car 
and  Foundry  Company. 

The  working  head  of  the  Caiuulian  Car  and  Foundi-y 
tJompany  is  essentially  a  car  buildci'  and  knows  the 
manufacturing  end  from  the  group  u|i. 

He  has  a  big  job  on  his  hands,  but  is  a  big  man  phy- 
sically and  mentally.  He  has  sufficient  knowledge  of 
the  country,  of  its  transportation  problems,    resources 


MR.   WILSON   WORK 

the  Danville  Select  School,  joined  the  John  Shillito 
Company  of  Cincinnati.  His  real  work  was  to  come 
later  when  he  joined  the  Sterlingworth  Railway  Supply 
Company,  and  from  that  concern  went  to  the  American 
Car  and  Foundry  Company.  When  the  present  Can- 
adian Car  and  Foundry  Company  emerged  from  the 
hands  of  Max  Aitken,  and  started  on  its  career  as  the 
chief  supplier  of  rolling  stock  for  the  Canadian  roads, 
the  officials  looked  abroad  to  find  a  man  capable  of 
holding  down  the  job.   They  found  that  W.  W.  Butler 


MAN   BUTTLER 

and  possibilities  to  enable  him  to  size  uj)  the  situation 
with  amazing  ability.   He  is  a  hard  worker  and  neither 
spares  himself  nor  those  associated  with  him.    In  bi-ief, 
he  is  a  big  man  holding  down  a  big  job  in  a  big  way. 

Mr.  Butler  is  devoted  to  fishing  and  has  won  great 
renown  for  his  prowess  in  that  sport.  On  the  7th  ult.  he 
landed  at  Puntagorda,  Florida,  the  largest  tarpon  of 
the  season.  The  fish  weighed  160  lbs.  and  was  six  and  a 
half  feet  long.  He  fought  this  monster  tarpon  for  aa 
hour  and  twenty  minutes  before  landing  it, 
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A  CANADIAN  STEEL  MILL  INVENTION 

It  is  not  often  tluit  Cjinadii  tiikcx  the  lead  in  irini 
and  Ntocl  matters,  ( 'iins(>(|iipntiy  it  is  a  matter  for 
(•onii-ratulatioii  to  find  an  indication  of  thoroii^li-gdinj;' 
initiative  at  one  of  o\ir  steel  plants.  The  Algoma  Valve 
is  a  Canadian  deviee.  and  its  |(ermanent  usefulness  has 
new  heen  ilenionst  i-ated  h\  ovef  two  years  of  eon- 
tinuous  use. 


f  ' 


Sixty-inch  Algoma  Air  Reversing  Valve,  used  on 
75-ton  0.  H.  Furnace. 

Tiie  Algoma  Gas  or  Air  Reversing  Valve  was  the 
result  of  a  eareful  study  of  valve  troubles  common  in 
Open  Hearth,  Reheating  furnaces  and  Soaking  Pits. 
It  aimed  to  combine  certain  features  of  an  ideal  valve — 
long  life;  self-cleaning:  no  leaks:  no  water-seal;  in- 
expensive to  build  and  instal ;  no  spare  parts  neeessar.x- : 
fool-proof.  The  final  design,  as  now  installed  through- 
out the  Algoma  Steel  Corporations  works  combines 
these  qualities  to  a  remarkalile  degree. 

The  valve  consist  essentiall.\'  of  one  or  iiinvc  discs 
mounted  on  a  reciprocating  rod,  wliicli  open  and  idcNC 
cii'cular  vents  in  the  circulator.\-  systems  of  air  and 
gas.  All  parts  tliat  nnist  i)e  protected  from  hot  gases 
arc  sim|)ly  and  effcctivel.\-  i-ooled  with  cii-cnlaling 
water:  The  apjiaratus  .•jiii  be  modified  sd  as  to  ai)|)ly 
to  almost  any  i-e(piired  \al\-c  problem. 
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IRON  AND  STEEL  INSTITUTE  MEETINGS 

The  Annual  ;\Ieeting  of  the  Iron  and  Steel  Institute 
of  Ureal  liritain  has  been  arrangcil  for  iMay  4tli  and 
."ith,  in  London.  As  usual,  a  ])rogramine  of  pajx-rs  of 
first-rate  importance  has  been  ari'angcd.  Most  of  the 
subjects  treated  are  highty  technical,  as  befits  the  pro- 
ceedings of  an  Instute  that  includes  many  of  the  world's 
foremost  iron  and  steel  technologists.  The  sui).iects  to 
lie  discussed  are  as  follows : 

C.  R.  Austin:  "Hydrogen  l)ecarburisati(ni  of  Carbon 
Steels,  with  )H)tes  on  related  phenomena.'" 

N.  T.  Belaiew:  "The-  Inner  Structure  of  the  Pearlite 
Grain."" 

H.  C.  H.  Carpenter  and  Miss  C.  P.  Elam:  "Effect 
of  Oxidising  Gases  at  Low  Pressures  on  Heated  Iron." 

F.  Clements:  "British  Siemens  Furnace  Practice." 

E.  W.  Ehn  :  "Influence  of  Dis.'^olved  Oxides  on  Car- 
burising  and  Hardening  Qualities  of  Steel." 

A.  F.  Hallimond:  "On  delayed  Crystallisation  in  the 
Carbon  Steels:  the  Formation  of  Pearlite,  Troostite  and 
Martensite."' 

K.  Honda;  "On  the  Constitutional  Diagram  of  the 
Iron  Carbon  S.vstem,  based  on  recent  investigations." 

K.  Honda  and  T.  Kikuta  :  "On  the  Stepped  A  1  Trans- 
formation in  Carbon  Steel  during  rapid  cooling." 

1).  E.  Roberts:  "Notes  on  Blast  Furnace  Filling." 

1).  Selby-Bigge :  "Recent  Developments  in  Power 
l'rod\icti(Ui."" 

A.  Westgren  and  (4.  Phragmen  :  "X-ray  Studies  on 
the  Crystal  Structure  of  Steel."" 

.1.  H.  Whiteley:  "Formation  of  Globular  Pearlite." 

N.  Yanuida:  "On  the  Pleat  of  Transformation  of 
Austenite  to  Martensite,  and  of  Martensite  to  Pearlite." 


Valve  Enclosed  in  Brick-work. 


RECENT   ELECTRIC   FURNACE   INSTALLATION 

The  increased  activity  among  the  railroads  and  in  the 
railroad  supply  field  is  indicated  by  recent  sales  of  elec- 
ti-ic  furnace  ecjuipment,  rcporteil  by  The  Fleet  i-ic  Furn- 
ace ('(^mjiany,  Salem,  Ohio. 

A  large  western  manufacturer  of  nuuigancsc  steel 
castings  for  railroad  purpo.ses  has  just  placed  an  order 
for  a  2.'>()  K.  W.  car  tyi>e  Baily  annealing  furnace  for 
one  of  its  jjlants  on  the  Pacific  Coast.  This  equipment 
will  have  a  capacity  of  17  tons  of  manganese  steel  per 
day.  The  same  corporation  at  present  is  using  a  fur- 
nace at  360  K.W.'s,  with  a  heart  capacity  of  20  tons  of 
manganese  ca.stings  pei'  da.w 

Another  March  tn'di'v  calls  fm-  a  12.")  Iv.W.  melting 
furnace  for  ferro-manganese.  This  furnace  is  to  be  ins- 
talled at  the  plant  of  the  Pettil)(}ne-Mulliken  Corjiora- 
tion,  Chicago,  and  will  be  used  foi-  making  hot  ailditions 
|o  each  charge  from  their  Hercult  electric  steel  furnaces. 
The  Bailey  unit  will  have  a  capacity  of  1, ()()()  pounds  of 
ferro   manganese   per  hour. 

The  (rriffen  Wheel  Coi-porat  ion  has  ordei-cd  a  7.') 
K.  \V.  melting  fui-nacc  for  melting  bronze  I'or  rail\\a\ 
bearings.  This  fui'nace  will  hax'c  a  hearth  capacity  of 
1,00(1  |)onnds,  and  will  be  installed  at   Tacoma.   Wash. 

The  Best  Foundry  Compan.x-,  Bedford.  Ohio,  a  sub- 
sidiary of  the  American  Stove  Corporation,  has  con- 
tracted for  a  .")0  K.W..  ."lOO  lb.,  melting  fni-nacc  ffn- 
melting  its  I'opper  zinc  alloys. 

The  use  of  electric  melting  furnaces,  i'or  both  ferrous 
and  non-ferrous  work,  is  steadily  increasing  in  Canada, 
where  powei-  I'atcs  make  electric  melting  jiai-ticnlarh- 
attractive. 
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Safety  Work  in  Nova  Scotia 


r;V  JOHN    .M OKI' ATT 


Safety  Work  —  a  Good  Investment 

Thp  cl't'ortsol' the  SatVty  Departiiu'iit  (iftlir  l)oiniiii(i;i 
Coal  Company  on  tlie  lunnan  side  of  the  coal  industry 
liavp  not  been  sufficiently  advertised  by  tiie  Company 
to  attract  the  attention  of  tlie  public  and  inform  tliem 
of  what  has  been  accomplished  by  means  of  organiza- 
tion and  education.  This  lack  of  publicity  on  the  i)art 
of  the  Company  may  be  entirely  due  to  a  realization 
of  the  fact  that  prevention  of  accidents  is  considered 
part  of  the  day's  work,  which  effects  tlie  efficiency 
of  the  business  and  has  therefore  been  organized  into 
a  separate  department. 

While  thi.s  is  no  doubt  true,  it  sliovdd  be  borne  in 
mind  that  publicity  and  education  are  large  factors 
in  the  work  of  the  Safety  Department,  and  through 
these  same  means  the  general  public  should  get  to  know 
what  is  being  done  in  the  Avay  of  prevention  of  acci- 
dents and  of  the  aid  rendered  ■vvhen  these  do  occur. 

Exjierience  has  taught  that  the  majority  of  acci- 
dents are  preventable ;  that  they  occur  either  through 
the  carelessness  of  the  workman  himself  or  of  some 
other  fellow  -  workman,  or  even  of  an  official.  There- 
fore, it  is  necessary  that  the  fundamental  principles 
of  caring  for  his  own  safety  and  that  of  others  should 
be  inculcated,  and  habits  of  carefulness  and  forethought 
be  formed.  Safety  Supervisors  see  that  workmen  are 
instructed,  and  that  during  working  'hour,s  safety 
bulletins,  safety  posters  and  safety  literature  are  ever 
before  them,  and  their  minds  so  filled  with  safety 
ideas  that  it  is  scarcely  ]iossible  to  forget  that  their 
own  welfare  is  after  all  the  first  thing. 

Safety  and  Insurance 

A  few  facts  and  the  principles  of  j)revention  of  acci- 
dents having  lieen  imparted,  these  beget  others,  and  so 
the  ti-aining  and  the  education  of  the  workmen  grows 
and  spreads  through  all  the  works,  and  the  industry 
becomes  more  noted  for  its  low  accident  rate  than  for 
its  great  dangers.  In  this  way  the  status  of  industries 
has  been  changed,  and  workmen  wlio  have  been  placed 
by  Insurance  Companies  in  the  list  of  hazardous  occu- 
pations have  found  themselves  on  an  equality  with  men 
of  the  more  favoured  and  less  daiigei-ous  occupations. 

The  priauary  object  of  First  Aid  and  Kescue  work  is 
to  have  .'sufficient  specially  trained  men  to  take  im- 
mediate charge  of  the  situation,  where  life  is  imperiled 
Ihi'ough  some  serious  accident,  to  give  jn-ompt  and 
proper  attention  to  injured  men  and  to  provide  clean 
ami  aseptic  ilressings  that  will  prevent  infection  in 
tlie  wound. 

When  it  is  considered  lliat  infected  cases  rccpiin- 
three  times  as  hnig  to  i-ecover  as  non-infected  cases, 
there  can  i)e  no  doubt  that  the  work  of  rescuing  men 
is  of  the  greatest  value  to  the  cinplover  and  euiplovees 
alike. 

The  welfare,  tlie  comrort.  the  health  and  safely  of 
the  wiukingmen  is  l)eing  cared  for  by  the  P]mpire 
Steel  Couipany.  ^liich  money  has  been  expended  in 
placing  safeguards  on  machineiy,  in  ei-ecting  new 
and  up-to-date  wash-houses  at  the  collieries  in  modern- 
izing the  old  ones,  in  establishing  first-aid  stations  at 
convenient  places  on  the  works,  and  on  insisting  that 
workmen  who  live  in  Company-  houses,  shall  keep  the 
premises  clean. 


Safety  Organization 

The  Safely  Department  is  well  organized,  and  is 
under  the  control  of  a  Centra!  Committee  cominised  of 
the  Executive  heads  of  the  Steel  and  Coal  Companies. 
These  men  have  had  large  experiences  and  meet  period- 
ically to  consider  and  review  all  phases  of  Accident 
Prevention,  to  discuss  and  determine  on  all  safety  de- 
vices, to  study  the  causes  of  serious  accidents  and  to 
make  recommendations  which  will  tend  to  jirevent  a 
recurrence  of  these  in  future.  Being  in  constant  com- 
munication M-ith  other  employers  of  labour  and  in 
close  touch  with  hnreans  of  information,  they  are  in 
a  position  to  procure  valitable  information  on  the  latest 
and  best  methods  of  accident  prevention.  This 
knowledge  is  passed  on  by  way  of  instructions  to  the 
Safety  Engineer  and  Safety  Inspector. 

A  Sub-Committee  composed  of  Colliery  Superintend- 
ents receives  and  reviews  all  reports  passing  through 
the  .safety  office  and  coming  from  colliery  committees, 
and  make  their  reconunendations  to  tiie  Executive 
Committee.  Each  colliery  official  is  member  of  the 
colliery  connnittee.  which  meets  twice  each  month  to 
iliscnss  safety  matters  affecting  the  individual  collier- 
ies. 

The  head  of  the  Safety  Department  of  the  Steel 
Corporation  is  J.  N.  Worgan.  Safety  Engineer. 

Alexander  JIacEachern  is  Chief  Inspector  of  Mines.- 
He  is  an  experienced,  capable  and  energetic  official, 
who  fully  realizes  that  the  safety  of  the  collieries  is 
in  his  hands.  Under  him  are  a  number  of  trained  men. 
whose  duty  it  is  to  travel  and  inspect  all  workings 
and  machinery  of  the  collieries  and  make  a  daily  report. 

The  Rescue  Department  is  under  the  Chief  Inspector 
of  Mines,  who  sees  that  weekly  instruction  in  u.se  of 
the  Draeger  or  oxygen  helmets  is  carried  on  under 
capable  instructors.  A  visit  to  the  Draeger  house  at 
No.  2  Colliery,  New  Aberdeen,  under  the  care  of  J. 
MacMahon,  a  man  most  proficient  in  both  rescue  and 
first-aid  work,  is  a  revelation  to  the  uninitiated  of 
what  is  being  done  along  the  lines  of  rescue  and  first- 
aid  work.  The  Draeger  house  at  No.  2  Colliery  is  one 
of  the  best  equipped  stations  in  Canada,  and  every- 
thing necessary  for  rescue  work  at  the  Colliery  is  to 
be  found  there,  even  to  the  merry  little  singing  canary, 
so  susceptable  to  the  influence  of  mine  gas.  but  i-arely 
used   except   when  mine   explosions   occur. 

Hector  A.  MacDonakl  is  Surface  Inspector,  having 
charge  of  the  collieries,  tlie  railways,  the  machine 
shops  and  the  iiiers.  Mr.  ]\Iacl)onald  is  a  young  man. 
who  has  entered  upon  his  duties  with  an  enthusiasm 
that  is  contagions.  Since  his  advent  upon  this  work, 
safeguards  of  many  kinds  have  been  placed  on  mai-liine- 
ry  over  the  entire  plant. 

The  Accident  Keport  for  the  year  1921.  is  in  somi' 
respects  veiy  encouraging.  The  number  of  fatal  acci- 
dents in  1920  in  the  (Jlaee  Uay  District  was  fourteen. 
Tiie  number  in  1921  was  eight,  a  decrease  of  six.  or 
forty-three  per  cent.  The  fatal  accident  rate  has 
fallen  steadily  since  1917.  If  the  Glace  Bay  District 
were  cut  off  from  other  parts  of  Nova  Scotia  and  a 
comparison  made  with  other  mining  countries,  it  would 
stand  in  the  fourth  place,  taking  rank  after  Britain, 
Belgium  and  France.    It  is  a  good  showing,  and  proves 
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that  much  progress  has  been  made.    No  fatal  accident 
oceured  to  workmen  on  the  surface  during  the  last 

^'^The  non-fatal  accidents  in  1921  show  a  decrease  of 
-,  4  ,ier  cent,  over  1920.  This  is  not  as  satisfactory  as 
mi-it  be  expected  considering  the  outlay  on  organ- 
LaHon  and  machinery.  Unfortunately  the  system  of 
eheeking  up  and  investigating  all  but  the  more  serious 
of  the  non-fatal  accidents  is  not  and  cannot  be  an 
effective  one  until  such  time  as  the  Government  takes 
steps  to  improve  it  by  legislation.  Fatal  and  non-fatal 
accidents  of  serious  nature  are,  because  of  their  very 
seriousness,  reported  at  the  First  Aid  Stations  where 
thev  have  been  treated.    Minor  accidents,  such  as  cuts 


and  bruises,  are  ofttimes  not  reported  until  the  per- 
son applies  for  compensation.  Investigation  of  all 
such  cases  after  that  is  a  mere  matter  of  form,  which 
may  or  may  not  find  the  facts  as  they  really  are.  The 
attention  of  the  Compensation  Board  has  been  called 
to  such  cases,  but  they  say  "that  it  is  a  matter  for  the 
Government."  Herein  no  doubt  lies  one  of  the  great- 
est handicaps  of  the  safety  department  in  its  efforts 
to  ascertain  and  eliminate  the  cause  of  accidents. 
Until  such  time  as  all  accidents  are  treated  at  the 
Safety  Stations,  much  of  the  work  of  the  Safety  Depart- 
ment" must  remain  unseen,  and  the  statistics  of  acci- 
dents will  fail  to  give  the  reliable  information  so  much 
needed. 


Metal  Trades  in  Britain 


J I  oil  (111(1  Sled 

Couditions  in  the  iron  and  steel  trade  have  undei- 
.^oiie  little  change  during  February.  The  general  out- 
Fook  seems  to  be  gradually  improvmg.  although  the 
actual  amount  of  business  passing  remains,  on  the  wliole. 

rather  .small.  .     .  ■         ,         „  ,,u 

The  reduction  in  Cleveland  pig  iron  prices,  has  resum- 
ed in  a  fair  nnauber  of  orders  beig  placed  and  stoc-ks 
have  in  consequence  been  materially  reduced.  C  onsu- 
mers  are  however,  still  buying  sparingly  and  seem 
disinclined  to  commit  themselves  to  more  than  their  nn 
mediate  requirements.  There  is  thus  very  little  induce- 
ment for  producers  to  increase  output  and  they  are 
Generally  maintaining  existing  production  until  the 
outlook  "improves  sufficiently  to  justify  the  starting  up 
of  additional  furnaces.  . 

The  recent  increa.se  in  coke  prices  resulting  trom  a 
sharp  export  demand  for  this  fuel  has  introduced  an 
unexpected  difficulty  which  is  likely  to  weigh  with  v\ix 
iron  makers  in  the  matter  of  increased  production,  aiid 
mav  also  possibly  cause  disappointment  to  those  con- 
sumers of  pig  iron  who  have  been  aiiticipatnig  an  early 
further  fall  in  prices. 

A  satisfactory  feature  of  the  pig  iron  traile  duruif; 
the  last  few  weeks  has  been  the  increase  Avliich  iuis  oc- 
eurred  in  tlie  volume  of  exports.  The  shipments  from 
Middlesbrough  to  foreign  destinations  during  the  moutli 
of  Februar\-  are  stated  to  have  amounted  to  25,434  tons, 
which  is  tiie  highest  monthly  tonnage  reached  since 
April,  1920. 

The  general  volume  of  inquiry  for  finisiied  iron 
steel  is  considerably  better  than  a  short  time  ago. 
so  far  very  little  business  of  a  substantial  cliaracter  lias 
materialised. 

British  makers  are  now  well  able  to  hold  tlieii-  own 
against  Continental  competition  as  regards  most  elasses 
material  and  in  consequence  are  securing  the  bulk  of 
the  orders  that  are  in  the  market. 

Continental  producers  are  suffering  at  the  |)rescnl 
time  from  shortage  of  fuel  ami  prices  have  a  tendency 
to  harden. 

The  National  Federation  of  Iron  and  Steel  Man- 
ufacturers reports  that  the  production  of  pig  iron  in 
February  amounted  to  300,100  tons,  a  figure  higher 
than  has  been  reached  in  any  month  .since  the  coal  stop- 
page began,  but  less  by  l(i3,500  tons  than  the  produc- 
tion of  the  corresponding  month  last  year. 

The  furnaces  in  bla.st  at  the  end  of  February  num 
bered  101  compared  with  90  at  the  end  "f  .laiiuary  and 
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193  at  the  end  of  February,  1920.  Of  the  production 
of  pig  iron  in  February,  101,800  tons  were  hematite, 
90,100  tons  basic,  69,000  tons  foundry  and  20,000  tons 
forge. 

The  production  of  steel  ingots  and  castings  in  Feb- 
ruary amounted  to  415,000  tons  compared  with  327.500 
tons  in  January  and  483,500  tons  in  February,  1921. 

The  following  table  shows  the  average  monthly  pro- 
duction of  pig  iron  and  steel  ingots  and  castings  in 
1920  and  1921  and  in  each  month  since  January,  1921 : — 

Pig  Iron     Steel  Ingots 

and  Castings. 

Tons.  Tons. 

699,500  755.600 

217.600  302,200 


1920:    Average    Monthly.  .  . 
1921:    Average   Monthlv... 

1921: 

Januarv 642,100 

Februarv 463,600 

March 386.000 

April 60,300 

Mav 13,600 

JuAe 800 

Julv 10,200 

August 94,2'00 

September 158,300 

October 235,500 

November 271,800 

December 275,000 

1922,  Januarv 288,000 

Februarv 300,100 


493,400 

483,500 

359,100 

70.500 

5,700 

2,700 

117,200 

434,100 

429,300 

405,400 

443,80(1 

381,000 

327,500 

415,000 


ADDITIONAL  MIN^S  FOR  REPLOGLE  STEEL  CO. 

The  Replogle  Steel  Co..  with  new  blast-furnace  jjlant 
almost  ready  for  operation  at  Wharton.  New  Jersey,  has 
enlarged  its  holdings  of  ore  by  acquiring  the  properties 
of  the  Engine  Steel  and  Iron  Company.  The  Replogle 
Steel  Co.  lias  now  a  total  of  7  lilast-furnaces,  with  a  com- 
bined yearly  capacity  of  600,000  tons  of  pig-iron.  These 
furnaces  are  operated  mainly  on  ore  obtained  from  the 
magnetic  iron  deposits  of  New  Jer.sey  and  vicinity.  The 
largest  of  these,  the  Wharton  Mine,  was  estimated  in 
1919  to  contain  over  100,000,000  tons  of  crude  ore,  and 
since  that  time  development  has  showed  up  additional 
ore. 

Most  of  this  ore  needs  concentrating.  Coarse  con- 
centrates are  fed  to  the  furnaces  direct.  Finer  con- 
centrates are  sintered.  A  feature  of  the  concentrating 
mills  is  the  use  of  sand  tables,  due  to  the  non-magnetic 
quality-  of  a  large  fraction  of  the  fine  ore. 
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The  Welding  of  Foundry  Products  and  Plants 


\',y  (  .    W.    liH.I<:TT, 
Maiin^'iiiH'  Divcclor,  J-iarimar,  Ijiuuled. 


In  the  past  little  or  uo  attempt  was  niacle  to  reelaini 
units  or  components  discovered  to  be  unserviceable.  A 
casting  was  good  or  bad  according  to  the  condition 
it  was  in  when  taken  from  the  mould. 

In  drawing  attention  to  this  we  are  not,  of  cours-e, 
criticising  the  attitude  of  foundry-owners  to  iraj^rove- 
ments  in  the  actual  process  of  fabrication.  Our  re- 
marks are  aimed  at  those  who  fail  to  realise  the  pos- 
sibility of  making  good  after  failure,  or  who  do  not 
appreciate  the  fact  that  all  plant  and  machineiw  con- 
tructed  of  any  of  the  industrial  metalsi  is  capable  of 
lieing  entirely  restored  to  full  service,  when,  through 
fracture,  wear  and  tear,  or  other  reasons,  it  is  disabled 
and  out  of  comnii.S'.^ion. 

Now  v.'heu  any  prodiict,  oi'  producing  unit,  used 
in  the  metal  trade  is  found  to  l)e  defective  or  un- 
serviceable, many  men  are  of  opinion  that  the  scraj)- 
liea]i  is  the  onl,v  suitable  place  for  it ;  since,  on  the 
one  hand,  the  casting  is  evidentl.y  unsound,  and,  on  the 
other,  the  machine  is  worn  out.  A  colossal  loss  is  an- 
nuall.v  incurred  in  this  wa.v  through  the  assumption 
that,  short  of  replacement,  no  reliable  method  of  metal- 
lic reconstruction  exists.  Such  an  impression,  of  course 
is  erroneous. 

Actually  sometliing  like  SO  iier  cent,  of  the  con- 
tents of  the  average  scrap-heap  can  be  rapidly,  con- 
omieall.y,  and  ]iermancntly  rendered  equal  to  new  1).\- 
the  skilful  application  of  one  or  otiicr  of  the  half- 
dozen  welding  processes. 

Irres])ective  of  the  juiturc  of  Hie  faults  disccivcrcd, 
over  75  per  cent,  of  defective  castingsi  can  be  repaired 
in  su(-li  a  iiiaiiner  as  slial!  |)i'escr\e  their  intended  util- 
ity. Any  reputable  firm  of  welding  s])eci;dis1s  can, 
under  definite  guarantee,  undertake  the  restoratiiin  of 
members  composed  of  east  ir(ui,  wrought  ii-on,  steel, 
alloy   steel,   abiminium,   bronze,   or  gunmetal. 

Any  doubts  which  ma.v  exist  in  the  minds  of  fomidiy 
owners  will  be  quickl.v  dispelled  by  a  pei-usal  of  tlie 
tests  advocated  b.v  the  recentl.v  inaugurated  American 
Bureau  of  Standards  (Welding),  which  pi'ove  con- 
clusively that,  in  competent  hands,  repairs  effected  b,\' 
autogenous  fusion  will  .yield  100  per  cent  efficiency. 

In  this  connection,  however,  it  should  he  pointed  out 
that  welding  embraces  several  distinct  processesj,  each 
having  its  specific  use,  and  no  welding  concern  can 
hope  successfully  to  undertake  general  repairs — eithei- 
to  foundry  in'oduct«i  or  plant — by  the  emplo.yment  of 
onl.y  one  jirocess.  Unfortunatel.v  for  the  prestige  and 
progress  of  welding,  this  idea  is  too  common,  and  is 
shared  be  many  who  are  actuall.y  engaged  in  welding 
practice,  with  the  inevitable  result  that  the  popularity 
and  employment  of  welding  is  restricted.  Under  uo 
circumstances  can  an  unsuitable  process  produce  a 
sound,  efficient,  and  wholl.y  satisfaetor.y  job. 

Examples  of  highly  efficient  work,  done  b.y  skilled 
operators  employing  the  right  process,  could  be  given 
without  limit ;  but  perhaps  two  cases  recentl.v  dealt 
with  will  serve  to  indicate  the  scope  and  utility  of  this 
method  of  metallic  reconstruction. 

The  first  concerns  the  cast-iron  frame  of  a  punch- 
.    ing  and  shearing  machine,  from  which  the  table  had 


been  completely  broken  off.  A  new  casting  would 
have  been  extremely  expensive,  and  would  have  entail- 
ed long  delay  before  delivery — which,  of  course,  meant 
that  the  unit  would  have  been  idle  during  many  days, 
if  not  weeks. 

Inspection  showed  that  metal  4  1-2  in.  x  16  1-2  in. 
had  been  fractured,  and  minor  damage  to  other  por- 
tions sustained.  As  the  machine  M^as  required  to  stand 
very  heavy  work,  the  repair  had  to  be  an  exceedingly 
strong  one.  A  system  applicable  to  cast-iron  welding 
was  emplo.yed,  and  suitable  laborator.v,  workshop,  and 
working  tests  were  applied  liefore  the  firm  were  satis- 
fied that  the  unit  could  be  despatched.  The  work  oc- 
cupied sixty  hours,  and  was  undertaken  under  definite 
guarantee.  The  saving  to  the  owners  in  this  case  was 
considerable.  The  machine  has  now  been  in  service 
for  some  time,  and  has  proved  itself  etpial  to  every 
demand. 

Another  .lob  has  reference  to  the  c.ylinder  of  a  pit- 
winding  engine,  which  under  exceptional  circumstances, 
gave  out  at  a  very  critical  juncture. 

The  total  weight  of  the  cylinder  was  approximatel.y 
3  1-2  tons,  length  5  ft.,  and  bore  26  in.  The  damage 
consisted  of  cracks  and  fractures,  which  extended 
through  flange  and  exhaust  port  at  the  one  end,  and 
for  a  considerable  distance  down  the  bore  at  the  other 
end.  The  thickness  of  the  metal  involved  varied  from 
1  1-2  in.  to  3  in.  The  steam  pressure  normall.y  carried! 
by  this  c.ylinder  is  about  80  lbs.  to  the  (<iq.  in.  The  cost 
of  replacement  and  the  length  of  time  required  for- 
delivery  was  a  serious  matter  for  the  owners,  who, 
feared  a  shutdown  for  a  long  ]ieriod. 

It  was  decided,  therefore,  to  try  welding.  The 
job,  though  it  required  careful  handling  and  special 
treatment,  wasi  completed  in  a  few  days — including 
machining  the  bore  and  other  poi-tions — and  tested 
to  a  pressure  of  160  lbs.  to  the  sq.  in.  before  despatch. 
The  work  was  undertaken  under  guarantee,  and  has 
since  been  woi-king  continuouMly  witiiout  tlie  sligiu^st 
1  rouble. 

Amongst  the  machines  used  in  tlie  foundry  and 
kindred  trades  which  have  been  reconstructed  by  the 
em]ilo.vment  of  common-sense  welding  are : — ("ore  and 
mould-drying  oven  fittings,  muffles,  electric  crucibles, 
moulding  machines,  boxes  and  ladles,  steam  hammers, 
shears,  saw,  h.vdraulic  presses,  liorers,  drillers,  cranes, 
overhead  gear,  fans,  sand  mixers,  weighing  machines, 
and  all  descriptions  of  inter-departmental  or  road 
transjiort. 


Prom  The  Foundry  Trade  Journal. 


SWEDISH  IRON  AND  STEEL  INDUSTRY 

According  to  a  report  issued  by  the  Swedish  Board 
of  Ti-ade  on  the  aetivit.y  of  the  iron  and  steel  industr.y 
during  1921,  for  every  hundred  men  employed  in  mine's 
working  for  export  trade  in  1913,  onl.y  about  64  were 
emploj'ed  on  an  average  during  1921 ;  the  correspond- 
ing average  percentage  of  men  working  in  mines  pro- 
ducing ore  for  home  consumption  during  1921  was 
only  45  per  cent. ;  while,  compared  with  1913,  the 
average  percentage  of  men  emplo.yed  at  blast  fur- 
naces was  onl.y  47  per  cent.  Compared  with  1913, 
the  averag  number  of  furnaces  in  blast  during  1921 
was  only  22  per  cent. 
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Electric  Cast  Iron 


The  symposium  on  t'lectrif  cast  iron  conducted  by 
the  American  Electro-Cliemical  Societ_y  at  their  annual 
meetinjr  in  Baltimore  during  the  last  days  of  April, 
has  made  public  some  highly  interesting  data.  The 
production  of  cast  iron  in  the  electric  furnace,  parti- 
cularly in  the  i)asic  electric  furnace,  is  grownng  rapid- 
ly wherevei'  cheap  electric  current  is  to  be  had.  Pub- 
lished data  on  the  subject  are  meagre,  and  the  papers 
just  published  make  a  substantial  addition  td  the 
records. 

Cast  Iron  as  Produced  in  the  Electric  Furnace 
and  Some  of  its  Problems 

T'nder  this  caption,  George  K.  Elliot,  chief  metal- 
lurgist of  the  Lunkenheimer  Co.,  Cincinnati,  carefully 
and  imi>artially  discusses  the  history  of  the  use  of 
the  electric  furnace  for  producing  iron  castings,  its 
|)oints  of  su|)criority  over  other  methods,  and  its  limit- 
ations. 

Ill  liritain  and  on  the  ('(iiitinent.  only  sjinradic  use 
has  been  made  of  electric  cast  iron,  and  that  mainly 
in  the  way  of  experiment.  Pi-esumal)ly  the  ciist  of 
electric  current  is  so  high  as  to  prevent  any  general 
use  of  the  method. 

The  first  every-day  use  of  electric  cast  iron  seems 
to  have  been  made  by  the  Lunkenheimer  Company, 
who  have  used  it  consistently  since  1917.  At  first 
the  Heroult  basic  hearth  furnace  was  used  to  melt  a 
c(dd  charge,  but  soon  the  "duplexing"  process  was 
instituted,  wherein  the  cupola  does  the  melting  and 
the  electric  furnace  the  refining  and  super-heating. 
This  duplex  process  is  the  one  that  is  logical  and  that 
will  persist.  No  other  apparatus  can  melt  iron  so 
cheaply  a,s  the  cupola :  but  as  it  is  incapable  of  any 
refining  and  requires  a  pure  charge  to  give  pure  metal, 
the  electric  furnace  as  an  adjunct  may  pay  in  selected 
cases,  particularly  where  castings  of  high  quality  are 
desired. 

The  refining  of  cast  iron  is  possible  only  in  the  fur- 
nace with  basic  bottom,  though  the  acid-lined  fur- 
nace may  aid  the  quality  by  allowing  of  the  escape 
through  floating  of  some  of  the  impurities.  The  re- 
fining is  brought  about  by  the  agency  of  reducing 
conditions  due  to  a  closed  fai'nace  and  a  slag  com- 
l)osed  of  an  excess  of  lime,  a  little  fluorspar  and  coke 
dust.  This  gives  the  .so-called  "carbide"  slog,  which 
absorbs  from  the  molten  iron  the  larger'  part  of  the 
sulpliur  present  and  gases  such  as  oxygen  and  nitro- 
gen, as  well  as  other  impurities  tliat  are  seldom  rec- 
ognized. Phosphorus  cannot  be  economically  elim- 
inated, as  that  requires  a  se|>ai-ate  treatment  :  but  its 
pi-esenee  is  not  tleletei-ious  in  cast  irmi  as  are  these 
other  im])urities. 

The  value  of  the  basic  electric  furnace  in  making 
good  castings  is  well  illustrated  by  the  fact  that  in 
about  Ihir'ty  minutes,  iron  with  about  O.liS  j)er  cent, 
sulphur  can  be  i-educed  to  less  than  0.07  ])er  cent., 
which  means  the  change  from  bad  into  good  cast  iron. 
As  the  world's  scrap  pile  iMintinues  to  hold  an  in- 
creasing amount  of  sulphur,  and  it  is  from  the  scrap 
|)ile  that  the  cujiola  draws  most  of  its  charge,  the 
growing  importance  of  the  ele(;tric  furnace  in  the 
foundry  business  can  be  readily  gauged.  Still,  the 
use  of  electric  east  iron  will,  in  all  probability,  al- 
ways be  limited  to  the  cases  where  cpuility  takes  pre- 
cedence over  low  cost. 

Electric  Furnace  Iron  and  Steel 
Intermittent  and  Alternating  Operations 

W.     K.    Cahill    discusses,    under    this    heading,    the 


foundry  operations  of  the  Alaska  Treadwell  Gold 
Mining  Co.,  where  he  i.s  metallurgist  and  foundry 
foreman.  In  this  isolated  locality  Connellsville  coke 
costs  .$48.  a  ton,  and  foundry  pig-iron,  $45.  to  $50.  per 
ton.  As  hydro-electric  power  is  available  at  a  nomin;d 
rate  of  one  cent  per  K.W.Hr.,  the  production  of  electric 
iron  and  steel  castings  is  a  natural  result. 

Mr.  Cahill  gives  an  interesting  series  of  data  as 
the  result  of  his  observation.-  It  was  soon  found  that 
pig-iron  M'as  unnecessary.  An  all-.scrap  charge  of 
machinery  scrap  melted  and  refined  on  a  basic  hearth 
results  in  a  superior  quality  of  metal.  Kefining  takes 
place  during  the  whole  period  of  melting  under  the 
influence  of  a  neutral  or  reducing  atmosphere  and 
a  reducing  slag,  and  by  the  time  the  bath  has  been 
raised  to  the  required  pouring  tempei'ature  the  sul- 
phur has  been  brought  below  all  limits  required.  Thus 
the  sulphur  problems,  so  serious  where  an  all-scrap 
charge  is  used,  is  in  this  ease  non-existent.  Phos- 
phorus can  he  cotrolled  by  the  addition  of  steel  scrap, 
and  silicon  and  manganese  by  the  addition  of  the  res- 
pective ferro-alloys  to  the  bath. 

For  the  satisfaetorj-  melting  of  a  cold  charge,  it 
should  not  be  too  dense,  else  the  electrodes  will  melt 
only  the  top  and  leave  the  bottom  cold.  In  starting, 
a  very  low  current  is  used  until  a  good  circuit  is  es- 
tablished. If  insulation  develops,  the  best  remedy 
is  to  shovel  in  crushed  electrodes,  about  walnut  size, 
i-ound  the  electrode  giving  the  trouble.  This  carbon 
will  afterwards  serve  to  give  the  "carbide"  slag  its 
de-oxidising  quality. 

As  soon  as  fuel  current  is  on,  the  lime  is  shovelled 
in,  to  the  extent  of  two  per  cent,  of  the  charge,  with 
sufficient  sand  and  fluorspar  to  flux  it  properly. 
The  resulting  slag  will  contain  sulphur  up  to  about 
one  per  cent. 

Electric  furnace  grey  iron  is  characterised  by  a 
uniformly  fine-grained  texture.  This  is  claimed  by 
some  to  be  due  td  low  jihosijhoi'us ;  liut  it  seems  more 
likely  that  it  is  due  to  low  sul|ihur  and  thorough 
de-oxidation. 

The  intermittent  operation  of  the  Treadwell  fur- 
nace was  found  to  be  hard  on  both  electrodes  and  roof. 
Nevertheless  during  three  years  only  two  of  the  car- 
bon electrodes  were  broken,  and  these  through  defects 
of  the  threads,  soon  after  the  joint  was  made.  In 
spite  of  intermittent  operatinn.  tcio,  a  roof  has  stood  as 
many  as  200  lieats. 

The  making  of  east  iivin  and  steel  melts  alternately 
in  the  one  furnace  added  an  unusual  complication  in 
this  ease;  but  clean  pouring,  which  was  possible  witli 
the  high  temperature  obtained,  prevented  undue  con- 
lamiiuition  of  the  new  melt. 

A  Comparison  between  Shaft  and  Open  Top 

Furnaces  in  the  Manufacture  of  Pig-iron 

Electrically  from  Iron  Ore 

K.  C.  (liisrdw.  riiiisult  ilig  elect  I'd-nietallnrgist,  iiF 
liilfl'alo,  ill  ilisciissinn'  the  abuve  topic,  sIhjws  him- 
self to  be  a  decided  proponent  of  the  open-top  fur- 
nace. He  considers  that  the  saving  of  heat  in  the 
shaft  furnace,  as  used  in  Sweden  and  elsewhei'e,  is 
nnire  than  counter-balanced  by  the  cheapness  of  con- 
struction and  the  simplicity  of  operation  of  the  open- 
top  furnace.  lie  points  out  that  in  the  open-top  fur- 
nace the  charcoal  of  the  charge,  being  under  no  super- 
incumbent load,  is  not  crushed,  and  can  be  fed  evenly 
and  in  small  lots  as  the  condition  i  of  the  crucible  de- 
mands.     Also,    the    ba  i-|-ing-d(iwii    of    the    chariii'    when 
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reciuired    ;ni(ltlii'    rcniiiv.il    nf    I  lir  ini'vitiililf  ac-crct  inns 
and  "sows"  frmii  the  lirartli  arc  iimre  easily  cft'celi'd. 

In  the  open-top  furnace,  the  breakage  of  eleetrodes 
is  much  less  than  in  a  shaft  furnaee.  Tlie  utility  of 
plain   carbon  and   o:raphiti/.ed   earbon    is  about   equal. 

The  estimated  eost  of  the  installation  and  operation 
of  an  electric-  smelting  plant  foi-  iron  ore  has  increased 
from  $16.66  per  ton-year  in  IDKi  to  $37.r)0  \wv  mn- 
year  at  the  present  time. 

A  Study  of  Carburization  in  the  Manufacture 
of  Synthetic  Cast  Iron 

In  the  course  of  an  extended  investigation  into  the 
production  of  "sponge  iron"  at  low  temperatures 
at  Seattle.  Clyde  E.  Williaans  and  C.  E.  Sims,  both 
of  the  United  States  Bureau  of  Mines,  have  conducted 
a  series  of  experiments  in  small  experimental  elec- 
tric furnaces,  with  a  view  to  determining  the  influ- 
ences of  various  materials  and  conditions  on  the  car- 
burization of  a  molten  bath  of  iron.  Then  conclusions 
are  as  follows : 

1.  The  results  indicate  that  the  carburizing  abi- 
lity of  differe'nt  forms  of  carbon  decreases  as  the  ash 
content  increases  and  that  the  denser  varieties  of 
carbon  are  more  effective  than  the  more  porous  ones. 
Artificial  graphite,  resistor  carbon,  petroleum  coke, 
and  coal-tar  coke  give  better  results  than  the  higher 
ash  cokes  or  charcoal.  Although  the  low  a.sh  con- 
tent of  charcoal  would  put  it  in  the  class  with  gra 
phite,  its  porous  nature  prevents  good  contact  with 
the  metal.  Graphite,  because  of  its  lower  ash  and 
higher  density,  lias  given  slightly  better  results  than 
aii\'  iif  tlie  other  forms  of  carbon  used. 


2.  The  presence  of  slag  decreases  the  rale  oP  car 
buri/,ation  l)y  tending  to  pi'cvent  contact  between  the 
metal  and  the  earburi/er.  This  action  is  more  pro- 
nounced as  the  acidity  of  the  slag  increases.  Lime 
slags  counteract  the  deleterious  effect  of  the  high  ash 
in  coke,  and,  if  conditions  are  right  for  the  formation 
of  calcium  carbide,  aid  carburization. 

3.  Silicon  carbide  is  an  excellent  inediuin  foi-  add 
ing  both  silicon  and  carbon  to  ivou.  it  cannot  be 
used  in  the  compartively  inexpensive  form  of  fire- 
silicon  woidd  be  carried  into  the  metal  an<l  also  the 
cost  would  be  too  high.  Silicon  carbide  shoidd  be 
used  in  the  comparatively  inexpensive  form  of  fire- 
sand  and   in   conjunction   with   of  the   low-priced 

carburizers,'  such  as  coke. 

■1.  Silicon  has  no  effect  upon  the  rate  or  the  degree 
of  carburization,  although  it  may  sligtly  decrease  the 
content  of  total  carbon  in  the  resultant  pig. 

5.  Manganese  seems  to  increase  both  the  rate  and 
the  degree  of  carburization,  although  this  increase 
is  so  small  as  to  be  negligible  for  the  amounts  of  man- 
ganese ordinarily  met  with  in  commercial  iron. 

6.  Phosphorus  has  no  effect  upon  the  rate  or  the 
degree  of  carburization,  although,  like  silicon,  if  pres- 
ent in  large  quantities,  it  may  decrease  the  content 
of  the  total   carbon   in  the   pig. 

7.  Sulphur  probably  decreases  the  rate  and  the 
degree  of  carburization.  No  attempt  has  been  made 
to   explain   this  unexpected   action. 

8.  An  increase  in  temperature  from  13r)0  to  ]4'>i\ 
degrees  Centigrade  has  no  noticealible  effect  upon  the 
carburization. 


MOLDING  SANDS 

The  Committee  on  Molding  Sand  Research  under  the 
guidance  of  Division  of  Engineering,  Natioiml  Re- 
search Council  aiul  American  Fouiulrymen's  Associa- 
tion, has  made  progress  in  its  program  of  research.  The 
U.  S.  Geological  Survey  and  the  various  State  Geologic- 
al Surveys  have  promised  to  coopeirate  with  the  sub- 
committee dealing  with  this  phase  of  the  work  under 
the  chairnlanship  of  Professor  H.  Ries,  of  Cornell  Uni- 
versij-.  This  sub-committee  has  prepared  a  letter  of 
instructions  to  the  State  Geological  Surveys,  which 
will  standardize  methods  of  nuiking  the  s\irveys  of 
molding  sand  resources. 

Woriv  on  Mc.li....  I  "•  .ests  is  well  under  way. 

Questionnaires  have  been  sent  out  to  gather  inform- 
ation on  the  present  metiiods  of  testing  physical  proper- 
ties of  sand.  A  digest  of  replies  to  these  questionnaires 
is  expected  to  be  available  shortly. 

]\Iany  firms  and  universities  have  offered  to  cooper- 
ate in  the  research  work.  Every  endeavor  will  be  made 
to  maintain  their  interest  and  to  assign  problems  to 
those  universities  and  industrial  laboratories  offering 
to  cooperate ;  due  regard  being  given  to  the  facilities 
and  talent  available.  A  list  of  research  subjects  has 
been  compiled,  which  is  given  in  jtart  l)elow. 

1.  Recovery  of  used  molding  sand  through  restor- 
ing bond  to  the  sand  by  subjecting  it  to  contact  with 
water  vapor  under  high  pressure. 

2.  The  effects  of  additions  of  certain  chemical  re- 
agents upon  the  physical  pro|)erties  of  clays  and  clayey 
materials,  sucli  as  molding  sand. 

3.  Effects  of  water  content  on  the  bond  and  ])er- 
mability  of  a  molding  sand. 

4.  Effects  of  different  water  percents  in  molding 
sand  on  the  milling  and  drilling  speeds  of  light  gray 
iron  castings. 

a.  Research  on  fusiiin  ([uality  of  facings  (Function 
of  "peeler"). 


.  Tests  of  various  kinds  of  elays  for  restoring  bond 
to  molding  sand. 

7.  Comparison  of  lifes  of  different  molding  sands. 

8.  Effects  on  plasticity  of  bond  in  molding  sainl 
and  reduction  of  water  content  when  using  oil. 

9.  Effects  of  wet  and  dry  storing  of  saiul  on  bond- 
ing quality. 

Report  of  Sand  Reclamation:  The  American  Steel 
Foundries  Co.,  has  permitted  a  representative  of  the 
committee  to  to  make  a  digest  of  the  sand  reclamation 
work  carried  on  by  the  engineering  staff  of  the  A.S.F. 
and  has  assisted  in  the  preparation  of  this  digest.  Be- 
cause of  the  scrcity  of  steel  molding  sand  of  the  best 
quality  and  the  problems  arising  from  having  to  dispo.se 
of  large  quantities  of  refuse  sand,  this  company  has  car- 
ried out  an  extensive  investigation  of  methods  of  re- 
claiming the  gfvid  material  which  is  usually  lost,  when- 
ever the  so-called  refuse  sand  is  thrown  aw^ay.  After 
experimenting  along  different  lines  and  thoroughly 
going  over  methods  employed  in  other  plants,  a  process 
of  reclaiming  old  sand  called  "centrifugal  .scrubbing" 
was  developed. 

After  establishing  the  principle  of  this  method, 
equipment  was  designed  which  permits  a  I'ecoyery  of 
about  70  p.c.  of  refuse  sand.  Cost  figures  for  1921 
show  that  a  ton  of  reclaimed  sand  costs  about  ^\  per 
ton  against  the  eost  of  new  sand  at  the  plant,  of  $2.6;") 
to  $3.85  a  ton.  The  process  involves  cleaning  the  .sand 
grains  of  adhering  fused  material,  then  separating  by 
air  currents  the  good  sand  from  the  bad  material.  In- 
cluded in  the  30  p.c.  loss  is  some  good  bonding  material 
which,  because  of  its  similarlity  to  bad  material,  can- 
not be  economically  separated. 

The  report  covers  the  theor.y  of  sand  reclaiming, 
centrifugal  air  scrubbing  process,  cost  of  reclaiming' 
sand  by  the  latter  process,  and  a  description  of  the 
proposed  sand  reclaiming  unit. 
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IRON  AND  STEEL  IN  MARCH  THE  ACHING  VOID 

Pio-  Iron  and  Ferro-Alloys  Not  a  thought  is  given  by  daily  newspapers    to  the 

"  weakest  link  in  Canada's  industrial  chain  as  exhibited 

The  output    of   pig  iron   in  Canada   during    March  in  this  partial  list  of  natural  mineral  products  in  1921 

showed  a  decided  increase  over  tlie  production  during  showing  a  value  more  than  $1,000,000: 

the  preceding  month  and  established  a  record  for  the  47^  otq  rum 

present  vear  with  a  total  of  41.733  tons  comprising  25,-     ^"«i *ii  007  oon 

974  tons  of  basic  pig  iron.  10.123  tons  of  foundry  iron     ^l^>^ o'lf-'nnn 

and  5.636  tons  of  malleable  iron.    With  the  exception  of      ^^l^er -  Ira'ann 

71  tons  the  output  of  basic   iron  was  all  used  by  the      ^'^P}^^^ c'^co /^nn 

producing  firms.     Foundry  iron  on  the  other  hand  was      Nickel M.o'^^a 

lar^elv  produced  for  sale,  the  total  under  this  heading      Natural  gas 6,(o2,000 

being"l0,080  tons  with  only  43  tons  made  for  the  use  of      Asbestos 4,80 r, 000 

the  firms  reporting.       Compared  with     the  preceding     Lead 3.855,000 

month,  the  production  of  basic    iron  was  only  slightly      Zinc 2,758,000 

liigher.  but  the  output  of  foundry  iron  was  almost  2.000     G.vpsum 1,725,000 

tons  greater  than  in  February.     Malleable  iron  to  the     Salt 1,641,000 

extent  of  5  636  tons  made  during  March  was  the  first  j^  ^^^^  ^^.^^.^^^  ^^^^^^  ^^^^  j^^^  ^,^^  hereabouts?     If 

produced  this  year.  j^^^    j^  j^  i^^^  f^^.  j-emoved  from  the  vanishing  point. 

Ferro-alloys  sliaded  slightly  from  1,232  tons  in  Feb-  o^t^ide   the   Wabana   section      Why  not   annex  New- 

ruary  to  1,068  tons  during  March,  the  whole  production  foundland,  if  for  no  other  reason  than  to  enable  us  to 

eonsi.stiug  of  ferro-siheon  in  the  several  grades.  ^^^^^  ^j.^^^  q^p  j^  ^j^g  millions  column?     Or  would  we 

At  the  close  of  the  month  there  were  only  three  f urn-  rather  remain  somewhat  invertebrate  ?     To  have  43.1 

aces  in  blast,  two  at  Sault  Ste  Marie  and  one  at  Hamil-  per  cent,  of  the  total  of  mineral  products  represented  in 

ton,  the  single  furnace  operated  by  the  Dominion  Iron  coal,  and  iron  data  freezing  the  mecury.  as  it  were, 

and   Steel   Company   in   February    having   been   closed  makes  it  imperative  that  Canada  become  an  Industrial 

down  before  the  end  of  March.  Nation,  and  lose  no  time  in  doing  it.    There  is  salt  on 

The  revival  of  the  iron  and  .steel  industry  indicated  the  tail  of  the  bird,  but  we  really  need  round  shot, 

in  reports  from     the  producing     centers  in   February  Alexander  Gray. 

gained   a   little   strength   during   March   and   while   the 

number  of  furnaces  actually  in  blast  in  Canada  at  tlie  IRON  INDUSTRY  IN  BRAZIL. 

close  of  the  month  was  less  than  at  the  end  of  February,  r.       •,    ,                          ■    t                     ,       ,,.            •      , 

the  output  in  Canada  was  appreciably  higher,  and     to  .    Brazil    lias    nuw    .n    indigenous    and    sjU-contamed 

that  extent  more  sati.sfactorv     than   in  the     prece.liini-  ;™"  .''"f  '^'^'  industry,  which   is  expandnig  rapidly. 

m<mth.    In  the  United  States  the  impetus  to  production  '  art'culars   are    given    by   E    L.    McColl    in    a    recent 

which  occurred  in  February  was  continued  throughout  "^'^^''^'-  "^  ^''^   Commercial   Intelligence  Journal.   Ot- 

March   with   the   result   that   there   was  a   net   gain   of  '^^^^ 

7,425  tons  per  dav  over  the  Februarv  record.  The  potential  hydro-electric  resources  of  Brazil  are 

Steel  Ingots  and  Castings  enormous,  and  a  large  fraction  of-^the  available  power 

"                             °  IS  close   to  the  settled   regions.     Brazil   also   ha.-;  very 

In  spite  of  the  advance'  in  tlie  production  of  pig  iron  large  and  well-distributed  dei)osits  of  high-grade  iroii 

during  March  the  output   of  steel  ingots  and  castings  „re.     As  there  is  no  coal  of  good  quality  in  the  coun- 

wa-s  mucli  lower  than  in  February,  the  total  output  lieing  try  (only  some  of  inferior  quality  in  tlie  southern  parts, 

only  29,941  tons  a.s  against  42.388  tons  in  tlie  preceding  which  is  used  locally),  Brazil  is  an  ideal  field  for  the 

montli.  The  decline  was  most  marked  in  the  pruduction  application    of   electric   smelting,    and   for   some   time 

of  ba,sic   open    liearth   .steel    ingots   which    in    February  lias    had    an     "Elektro-inetall    electric     blast-furnace 

amounted  to  40,935  tons,  but  in  the  inontli  under  review  ))lant  for  the  production  of  pig-iron,  using  charcoal  as 

totalled  only  28.222  tons  all  made  for  the  u.se  of  the  |iri)-  reducing  agent.     This  i)lant  i«  located  at  the  Esperanca 

ducing  firms.  mine,  at  Itabira  do  Campo,  state  of  Minas  Geraes. 

Ba.sic  open  hearth  castings  made  during  the   month  Recentlv  the  Anglo  Brazilian  Iron  and  Steel  Com- 

amounted  to  678  tons  practically  all  of  whicli  was  used  pgnv  has  been  authorized  to  operate  in  Brazil.     This 

by  the  reporting  firms.       In  February   a  very     .small  i-ompany  proposes  to  develop  power  at  Mandueaba,  Ar- 

quantity  of  ba.sic  open  hearth  steel  castings  was  used  by  o^ra  dos  Reis,  sufficient  to  supply  its  own  furnaces  and 

the  makers  but  a  larger  proportion   amounting   in   all  mills,  as  well  as  to  provide  the  near-bv  government 

to  472  tons  was  produced  for  direct  sale.  railway  with  motive     power     when     electrified.     The 

Bessemer  ea.stings  and  electric  steel  made  in  March  company's  charter   calls  for   the  construction,   within 

amounted  to  slightly  more  than  1,000  tons  which  was  a  four  years,  of  furnaces  for  the  production  of  pig-iron 

little  higher  than    the    corresponding   figure    for    Feb-  and   steel,   and    for   rolling   mills   and   iron   and   steel 

ruary.  foundries.     The  capacity  of  the  plant   must  be  equal 

In  the  United  States  the  jjroduction  of  steel  during  ^"  ^0,000  tons  of  pig-iron  per  annum.  The  govern- 
March  showed  a  considerable  increa.se  over  the  output  '"f""*  agrees  to  buy  from  this  company  its  supplies  of 
during  the  preceding  month,  and  in  Canada  a  general  "'»"  ^^^'^  ^^^^^-  P'""  ^ata  with  tlie  other  Brazilian  prod- 
improvement  in  conditions  in  the  steel  industry  was  "^ers.  No  intormation  is  furnished  as  to  the  style 
noticed  towards  the  close  of  the  month,  although"  raanv  "^  smelting  furnace  it  is  intended  to  erect;  but  it  can 
plants  were  still  operating  at  considerably  reduced  cap-  ""'"^^^^y  ''*"  assumed  that  it  will  he  an  electric  furnace 
acity.     Dealers'  sales  were  reported  as  liaving  increased  Plant. 

from  10  per  cent  to  25  per  cent  and  a  .steady  improve-  It  is  reported  that  a  third  company  intends  to  erect 

ment  was  expected.  an  iron  and  steel  i)Iant  shortly  in  the  .state  of  San  Paulo. 
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THE  BASSET  PROCESS. 

The  methodical  German  has  gone  a  long  way  towards 
exphiding  the  claims  made  on  belialf  of  the  Basset  pro- 
cess for  producing  steel  direct  from  iron  ore.  This 
proce&s  is  said  to  be  put  in  operation  shortly  in  France, 
and  has  been  the  subject  of  numerous  press  depatches. 

According  to  a  recent  number  of  Stahl  und  Eisen, 
Basset's  invention  of  a  rotary  kiln  using  powdered 
eoal  as  fuel  has  been  preceded  by  a  number  of  simdar 
inventions.  The  plan  fyled  with  his  patent  application 
shows  an  inclined  tube  40  to  50  metres  long  and  2  1-2 
metres  in  diameter,  enlarged  at  the  lower  end  to 
provide  a  receptacle  for  tlie  molteu  steel.  Pre-heated 
air  and  powdered  fuel  can,  it  is  claimed  by  the  inventor, 
be  burned  to  give  carbon  monoxide  and  un-combined 
liydrogen  (from  tlie  coal),  and  sufficient  heat  from 
tiii.s  incomplete  combustion  to  effect  the  necessary 
melting  of  the  reduced  iron. 

These  claims  are  examined  each  in  detail,  and  all 
are  found  to  be  impossible  of  fulfilment  in  combination. 
First  of  all,  in  the  gas-producei-,  the  most  effective 
known  commercial  apparatus  for  burning  carbon  to  car- 
bon monoxide,  some  carbon  dioxide  is  produced.  The  or- 
dinary burning  of  powdered  coal  with  a  blast  is  much 
less  favourable  to  the  formation  of  carbon  monoxide. 
it  is  likewise  difficult  to  see  how  the  hydrogen  of  the 
(toal  can  be  kept  from  combining  with  the  carbon  or 
oxygen  present. 

But  the  heat  evolved  in  tlie  reaction.-*,  and  availalile 
in  the  furnace,  give  the  clearest  indication  of  the  un- 
soundness of  the  Basset  claims.  A  simple  calculation 
sh()w«  that  a  good  coal,  burned  to  carbon  monoxide 
and  witii  its  hydrogen  burned  to  water  has  a  theoretical 
combustion  temperature  of  2195  degree  G.  In  regular 
open-hearth  practice,  this  results  in  a  temperature  on 
the  hearth  considerably  below  that  required  to  melt 
steel,  a  tlieoretical  combuv'ition  temperature  of  at  least 
2500  degree  C.  being  required  for  this  purpose.  To 
reach  the  required  temperature,  at  least  30  i)er  cent. 
of  the  carbon  monoxide  would  have  to  be  l)Ui-ncd  to 
carbon  dioxide;  and  this  would  result  in  a  mixture  of 
gases  that  would  re-oxidize  the  sponge  metal  it  is 
claimed  tlie  kiln  Avill  produce. 

Advantages  claimed  for  the  Basset  process  are  low 
consumption  of  fuel,  and  low  costs  of  labour,  plant 
and  production.  Each  of  these  is  examined  in  turn, 
and  from  incontrovertible  evidence  gathered  from  ex- 
isting plants,  each  of  the  claims  is  proved  impossible  of 
i-(!alization. 


A  NEW  SEAMLESS  TUBE  MILL 

Lackawanna  Tubes,  Ltd.,  authorized  capital,  $525,- 
000.,  has  begun  construction  operations  at  Welland, 
Ontario,  where  it  has  taken  over  the  prperties  of  Wel- 
land Machine  and  Foundries,  Limited. 

The  company  has  already  placed  some  thirty  men  on 
their  pay-roll  and  are  adding  more  from  day  to  day  as 
required.  When  full  production  is  attained,  a  laboi- 
stsaff  of  about  250  will  find  employment,  so,  on  the 
usual  basis  approximately  one  thousand  people  will 
find  their  subsistence  from  this  enterprise. 

While  the  control  of  the  plant  is  in  the  hands  of  Unit- 
ed States  capital,  it  is  a  distinctly  Canadian  corpora- 
tion, and  the  great  majoi-ity  of  the  employees  will  be 
drawn  from  Welland,  only  the  operating  chiefs  being 
brought  in  from  across  the  border. 

Seamless  steel  tubes,  primarily  boiler  tubes,  which 
will  comprise  the  main  product  of  the  plant,  have  not 
been  manufactured  in  Canada  heretofore;  so  its  estab- 
lishment is  of  Dominion-wide  as  well  as  of  local  im- 
portance. On  the  basis  of  the  company  securing  but 
one-fifth  of  the  importation  of  similar  products  into 
Canada  in  1921,  a  twenty-four  hour  day  will  be  in  or- 
der. This  will  be  the  only  plant  in  the  Dominion  pro- 
ducing such  tubes. 

A  portion  of  the  machinery  contracts  have  already 
been  let.  The  old  foundry  is  being  repaii-ed  and  put  in 
first  class  shape.  The  company  will  require  a  foundry 
for  some  of  their  own  repair  work  and  will  also  con- 
tinue its  operation  as  a  jobbing  foundi'y,  which  is  ex- 
pected to  prove  tin  important  branch  of  its  activities. 

The  services  of  William  Edestrand  have  been  retain- 
ed bj'  the  new  company,  and  he  will  act  as  superinten- 
dent in  charge  of  the  foundry  department. 

L.  Relj-ea  Weeks,  of  New  York  City,  is  president  of 
the  corporation  and  its  active  management  will  be  in 
his  hands. 


The  Britisli  Empire  Steel  Corporation  controlling  the 
Dominion  Iron  &  Steel  Company,  Dominion  Coal  C'om- 
pany.  Nova  Scotia  Steel  &  Goal  Company  and  Halifax 
Sliijjyards,  moved  on  May  Lst  to  the  sixth  floor  of  the 
new  Canada  Cement  Building  on  Phillips  Square,  Mont- 
real. 


SINTERING  PLANT  AT   BABBITT,   MINX. 

It  was  recently  announced  by  1).  C.  .Jackling  that  the 
new  sintering  jilant  at  Babbitt  would  l)e  ready  for 
operation  on  April  30th,  and  that  the  first  shipments  of 
sintered  ore  would  b(!  made  in  dune.  The  huge  plant 
has  been  built  with  unusual  expedition,  dm;  no  doubt 
to  the  careful  pilot  work  that  led  up  to  its  design.  Its 
operation  is  being  watched  with  keen  interest,  by  many 
on  this  sid(;  of  the  border  interested  in  the  deveioi)ment 
of  low-grade  ore  .similar  to  those  being  ti'cated  at  Bab- 
bitt. 


IRON  AND  STEEL  INDUSTRY  OF  ITALY 

Thai  Italy  will  be  one-  (d'  the  first  Eurojjean  conn- 
tries  to  i-eeover  from  the  effect.s  of  tlie  war  and  to  re- 
turn to  normal  conditions,  is  the  prediction  made  by 
Ernesto  d'Amico  in  "The  Iron  Age''  two  yeai"s  ago, 
and  re-iterated  recently. 

During  the  past  year  the  Italian  iron  and  steel  trade 
lias  suffered  from  the  failure,  through  over-expansion, 
of  two  huge  concerns,  the  Ansaldo  and  Ilva  companies. 
Both  have  l)een  re-organized,  and  are  being  operated  on 
a  more  conservative  basis. 

The  continuous  shutting  down  of  plants  early  con- 
vinced Italian  steel  workers  that  their  only  course  was 
to  stop  agitations,  accept  reductions  of  wages  and  work 
steadily.  Consequently  there  have  been  few  .strikes  in 
till-  steel  works  during  the  year,  and  unemployment  is 
much  less  than  in  the  steel  trade  of  other  countries. 
During  the  war,  the  numbers  of  steel  workers  was  lar- 
gely augmented  by  men  from  the  farms.  Many  of  the.se 
have  retui-ned  to  agricultural  pur.suits,  thus  relieving 
greatly  the  unemployment  situation. 

The  success  of  the  Italian  steel  industry  depends 
])rimarily  uiH)n  a  continuous  supply  of  cheaji  hydro- 
electric power.  Electric  melting  and  refining  furnaces, 
and  tlie  pi-oduction  of  .synthetic  cast-iron  are  common 
j)ractice.  Mills,  also,  are  almost  invariably  opei-ated  bv 
liydro-electrii^  power.  Consequently  the  drought  of  the 
l)ast  season  has  been  particularly  hard  on  the  Italian 
steel  industry.    In  .spite  of  this,  the  outlook  is  hopeful. 
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Index  to  Mill  Supplies 


This  Directory  is  pulilished  in  J  f  iiueres.^  .  :  our  readers.  Buyers  who  are  unable  to  find  out  what  they  desire  •!» 
invited  to  communicate  witli  tlie  publishers  of  this  .Tournal,  who  in  all  probability,  will  be  able  to  glvu  the  le»;.'<'?'l 
Information. 


AccuiunlatoTS,  Hydraulic: 

Smait-'rurnei-    Macllilie    Co..    llainiUon,    Diit. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Air    CompreBsorB: 

Ft.    T.    Oilman    &   Co..    Montreal. 
Aluiuinum: 

A.  C.    Leslie  Co..  Ltd..   Montreal. 
Ang-le   Bars: 

Steel    ('ompaiiy    of   Caiia::,    Ltd.. 

United  States  Steel  Products  Co., 
Barbed    Wire    Galvanized: 

Steel    Company    of    Canada.    Ltd.,    Hamilton,    Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Anchor   Bolts: 

Steel    Company   of    Canaa,    Ltd..    Hamilton.    Onl. 
AzleB,  Car: 

Nova  Scotia   Steel   &  Coal   Co.    I>imileil.    New    (Jlasgow 

United  States  Steel  Products  Co.,  Montreal. 

AkIob,  Iiocomotive: 

Nova  Scotia   Sleel  *  Coal   Co.   Limited.    New    filasgow 
United  States  Steel  Products  Co.,  Montreal. 

ti  irrel  Stock  (Black  Steel  Sheets) : 

Seneca  Iioii  H  Steel   Co..   Miifralo.   NY 
Steel  Co.   of  Canada,   Ltd..  Hamilton.  Ont. 

Dominion    Iron   &   Steel   Coy.,    Ltd.,   Sydney.    N.    .S 
United  States  Steel  Products  Co.,  Montreal. 

Bnrs,  Iron  &  Steel: 

Manitoba   Steel  &   Iron   Company 

Canadian    Western    Steel    Co..   Calgary,    Alia. 

Dominion    Iron    &    Steel   Coy..    Ltd.,    Sydney.    N.    S 

Ferguson   Steel  &  Iron   Co..  Buffalo.   N.Y. 

The    Steel    Company    of    Canada.    Haniillon.    Ont 

Beals,    McCarthy   &   Rogers.   Buffalo.    N.T. 

Nova  Scotia  Steel  &  Coal   Co..   Limited.   New    Glasgow 

Canadian  Drawn  Steel  Co..  Ltd..  Hamilton.  Ont. 

Canadian   Tube  &  Iron  Co.,   Ltd.,   Montreal. 

Leslie,    A.    C.   &   Co..    r,td..    Montreal. 

Steel  Co.  of  Canada,  Ltd..   Hamilton.  Ont. 

Bars,   Steel: 

Dominion    Iron    ,&   Steel   Coy.,    Ltd.,    Sydney,    N.    S. 
Nova   Scotia   Steel   *  Coal   Co..   Limited.    New   (llasgow 
Steel  Co.  of  Canada.  Ltd..   Hamilton.  Ont. 
United  States  Steel  Products  Co..  Montreal. 

Billets,    Blooms    and    Slates: 

Dominion    lion    &    Steel    Coy..    Ltd.,    Sydney.    N     S. 
Nova  Scotia    Steel   A   Coal   Co,   Limited.    New   Glasgow 
Steel    Company    of   Canada.    lAd.,    Hamilton,    Ont. 
United  States  Steel  Products  Co..  Montreal. 

Belting,  Bnhber: 

Diinlop    Tire    &    Uubber    Goods    Co.,    Ltd,,    Toronto,    O 
Benzol: 

Dominion    Iron    &   Steel   Coy..    Ltd..    Sydney.    N.    S. 

Steel   Company   of   Canada,   Ltd.,    Hamilton.    Ont. 

Binders,  Core: 

Hyde  &  Sons.  Montr 


il.  Que. 


Bins,  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke.  Que. 

Held  &   Brown  Structural  Steel  &  Iron    Works.   Ltd.. 

Toionto    Iron    Work.s.    Toronto.    Ont. 

Black  Steel  Sheets: 

B.   &  S.   H.   Thompson  &  Co.,   Ltd. 
Seneca   lion   &  Steel  Co..  Buffalo.   N.T. 
Leslie  &  Co.,   Ltd..  A.   C.  Montreal,   P.    Que, 
Steel  Co,  of  Canada.  Ltd.,  Hamilton.  Ont. 

Blooms  &  Billets: 

Algoma  Steel  Corp.,   Ltd..   Sault  Ste.   Marie. 

Uominlon     Foundries    &    Steel,     Ltd.,    Hamilton.    On 
Dominion    Iron    &   Steel    Coy.,    Ltd.,    Sydney.    N.    S. 
Steel  Co.  of  Canada.   Ltd..  Hamilton.  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Boilers: 

Sterling   Engine    Works.    Winnipeg.    Man. 
R.   T.   Oilman   &  Co.,   Montreal. 


Bolts: 

Baines  &   Peckover.  Toronto.   Ont. 
Steel  Co.  of  Cani.da.  Ha   lilton.  Ont 
Canadian    Tube  &  Iron   Co.,   Montreal.   P.Q. 


Bolts,  Ballway: 

Nova  Scotia   Steel  &  Coal   Co  ,   TJmlted.    New   Glasgow.   N.S. 
Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 


Box   Annealed    Steel   Sheets: 

B.   &  S.    II.  Thompson  &  Co..   Ltd. 

Seneca  Iron  &  Steel  Co..    Buffalo.    N.T. 

Quigley  Furnace   Specialties   Co..    New    York. 

Dominion  Foundry    Supply   Co.,    Ltd.,   Montreal. 

Steel   Co.   of  Canada.   Ltd..   Hamilton.  Ont. 
Brass  Goods: 

Dunlop   Tire  &   Rubber   Goods  Co..   Ltd..   Toronto.   OJl< 
Brick-insulating: 

Quigley  Furnace  Specialties  Co.,    New   Tork. 

Dominion  Foundry   Supply  Co.,   Ltd.,   Montreal. 

BridRss: 

Hamilton   Bridge  Works  Co.,  Ltd..  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,'  Sherbrooke.  Que. 

Brashes,  ronndry,  Core: 

Hyde  &  Son.s.  Montreal,  Que. 

Buildings,  Metal: 

Pedlar  People.  Limited.  Oshawa.  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 


Hamilton.  Ont. 


Carriers: 

Canadian    Mathews  Gravity   Carrier  Co.,   Tor 


Ltd.,   Toronto.    Ont 

Cast  Iron  Pipe: 

National    Iron   Corporation,    Ltd..    Toronto 
Hyde  &   Sons.    Montreal.   Que. 
Canada  Iron  Foundries,  Montreal. 


Limited,    Hamilton.    Ont. 


Castings,  Aluminum: 
Wentworth    Mfg.    Co.. 

Castings,  Brass: 

Wentwnrfh  Mfg.  Co.. 
Algoma  Steel  Corp., 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Ceo. 

Castings,  Bronze: 

Wentworth    Mfg.    Co..    Limited.    Hamilton.    Ont. 
Algoma  Steel  Corp..   Ltd.,   Sault  Ste.   Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Cam. 

Castings,  Gray  Iron: 

Canadian    Steel    Foundries,    Ltd..    Montreal    P.Q 
Electrical    Fittings  &   Foundry.   Ltd..  Toronto.  Ont. 
Algoma  Steel  Corp..   Ltd..  Sault  Ste,   Marie. 
The  Dominion  Steel  Products  Co,,  Ltd,,  Brantford,  ClM». 

Castings,   Nickel   Steel: 

Hull   Iron  and   Steel    Foundries,    Ltd..   Hull.   P.Q. 
Canadian    Steel    Foundries.    I,td..    Montreal    P.Q." 
Algoma  Steel  Corp,,   Ltd,.  Sault  Ste.   Marl*. 
Dominion   Steel    Foundry   Co..   Hamilton,   Ont, 
Joliette  Steel  Co,.   Montreal,  P.Q, 

Castings,  Gray  Iron: 

Reld  &  Brown  Structural  Steel  &  Iron  Workfi.  Ltd..  T*r«c£» 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.   Marie. 

Castings,    Malleable: 

Canadian    Steel    Foundries.    Ltd..    Montreal    P.Q. 
Algoma  Steel  Corp..  Ltd.,   Sault  Ste.   Marie. 

Castings,   Steel: 

Dominion   Foundries  &  Steel.  Ltd..  Hamilton,  On*. 
Algoma  Steel  Corp.,   Ltd.,  Sault  Ste.  Marie. 

Cement,  High  Temperature; 

Quigley  Furnace   Specialties   Co,,    New   TiorK.  ./ 

Dominion  Foundry   Supply  Co,,  Ltd,,   Montreal, 

Chrome : 

American    Refractories    Co, 

ChemlBts:  _ 

Toronto  Testing  Laboratory.  Ltd,,  Toronto,  Out 
Milton    Hersey    Co,,   Ltd,.    Montreal, 
Charles   C,    Kawin    Co..    Ltd..    Toronto, 

Chucks  loathe  and  Borisir  Mill: 

The  Dominion  Steel  Products  Co.,  Ltd..  BrRntrord,  ^VtU.  . 

Clip  and  Staple  Wire; 

The  Seneca  Wire  &  Mfg.  Co..  Fostoria.  Ohio,  V.ti.Jk, 

United  States  Steel  Products  Co,.  Montreal, 

Concrete  Hardener  and  Waterproofer: 

Beveridge     Supply    Company,    Limited,     Monfre*! 


Bolts,  Nuts,  Blvots: 

Canadian     Tube     &     Iron     Co.     Ltd.      Montreal 
Steel    Company   of  Canada,   Ltd,,    Hamilton.    Ont. 


Consultiiig   Engineers: 

W.  E,  Moore  &  Co.,  Ltd,,  PIttsburp.   r», 
W.   S.    Tyler   Co..  Clevolaud 
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LESSONS  FROM  WASTERS 


TliiTc  is  oiii'  basic  (lil'feiviicc  lii'twccii  iionual  stoel 
works  aJiil  ir<>ii  fouiidry  researi'h.  as  in  the  former 
the  receptaele  for  the  imiterial  is  fairly  well  stand- 
ardised, whilst  in  the  iron  foundry  an  enormous  num- 
her  of  variables  can  enter.  To  be  more  explieit,  the 
conditions  may  be  that  in  a  steel-initrot  shop  the  com- 
position of  the  metal,  the  pourinj.'  temperature,  the 
teemiufr  speed,  and  the  most  suitable  type  of  ingot 
liave  been  determined,  but  in  an  iron  foundry,  even 
thoug-h  all  these  have  been  ascertained  and  sueeess- 
fullv  reproduced,  tliere  is  still  no  guarantee  that  a 
good  casting  will  result.  It  may,  perhaps,  be  interest- 
ing here  to  point  out,  'for  the  benefit  of  steel-metal- 
lurgists and  the  meciianical  engieer.  the  considerable 
number  of  causes  which  may  operate  to  produce  a 
■•waster""  easting.  Primarily,  it  may  be  the  metal, 
which  can  be  of  unsuitable  composition,  owing  to  one 
of  a  considerable  number  of  variables  being  uncon- 
trolled. Additionally,  from  the  foundryman",s  point 
of  view,  it  may  be  too  hot,  too  cold,  too  hard,  too  soft, 
dirty  or  badly  mixed.  Apart  from  questions  asso- 
ciated with  ingot  manufacture,  the  steel  manager "s 
problem  is  well  on  the  high  road  to  resolution,  but 
the  foundryman"s  has  scarcely  started,  for  on  seeing 
a  waster  leave  the  mould  he  cannot  at  once  ascribe 
it  to  defective  metal,  whereas  a  cracked,  piped  or  blown 
ingot  can  immediately  be  relegated  to  metal  trouble, 
as  nowadays  the  pouring  of  tlie  ingots  is  a  fairly  def- 
initely established  science. 

The  foundrymen  obviously  must  hesitate  in  con- 
demning the  metal,  for  of  equal  importance  is  the 
sand  employed  for  the  making  of  the  mould  and  the 
construction  of  the  mould  itself.  Of  the  former,  to 
quote  the  moulder's  terms,  the  sand  raiiy  be  too  wet, 
too  dry,  too  open,  too  close,  too  strong  or  too  weak. 
Here  are  factors  about  which  there  is  only  accumu- 
lated knowledge  available,  but  no  real  research. 
Furthermore,  it  is  ono  which  will  retain  moulding  as 
an  art  rather  than  as  a  science  for  many  years  to  come. 
Perhaps,  in  the  distant  future,  it  may  be  established 
that  for  making  a  casting  of  a  definite  weight  and 
superficial  area,  the  moulder  must  use  a  sand  of  che- 
mical composition  l.ving  within  a  definite  specifica- 
tion, and  which  admits  of  a  definite  grain  size  as 
measured  by  some  standard  means. 

Whilst  obviously  this  would  be  of  the  greatest  uti- 
lity to  moulders,  the  problems  of  wasters  would  not 
be  entirel.v  resolved,  for  there  still  remains  the  cons- 
truction of  the  mould,  which  again,  according  to  the 
moulder,  may  be  I'cmmed  too  hard  or  too  soft ;  the 
runners  maj*  be  too  large  or  too  small,  insufficient 
in  quantity  or  badly  placed :  risers,  too,  are  a  matter 
for  consideration,  for  whilst  a  necessit.v  in  some  cases, 
they  are  sometimes  the  eau.se  of  the  very  trouble  the.v 
are  supposed  to  obviate.  Other  defects  which  cannot 
always  be  ascribed  to  either  sand  or  metal  arc  scabs 
(often  a  blacking  trouble),  run-outs,  poured  siiort. 
cracks,  air  locks  a.nd  cold  shuts. 

The  ob.iect  of  the  al)ove  is  to  impress  upon  critics 
of  faulty  iron  castings  the  very  formidable  list  of  con- 
tributory causes  of  wasters,  but  they  will  perhaps  be 
more  lenient  in  their  judgment  if  they  take  into  cou- 
sideration  the  amount  of  money  and  work  bestowed 
upon  medical  research  and  the  birth  of  defective  chil- 
dren, in  comparison  to  the  starved  foiindr\-  and  the 
production  of  defective  eastings. 


Fouiuliy  work  still  remains  an  art,  and  until  re- 
seldoni  an  object  "pour  rire".  The  too-quick  dismissal 
it  into  a  science,  then  just  so  long  will  wasters  con- 
tinue to  be  made. 

To  the  foundryman  we  would  sa.\',  do  not  hide  your 
wasters,  for  it  is  only  by  their  close  investigation  can 
their  repetition  be  avoided.  Whilst  they  are  never  a 
thing  of  which  to  be  proud,  nevertheless,  owing  to 
the  immen.se  number  of  variables  present,  they  are 
seldom  an  object  pour  rire.  The  too-(iuick  dismissal 
of  wasters  is  largely  due  to  the  fact  that  so  few  i-ecords 
are  kept  in  m^any  foundries  associated  with  an  ab- 
sence of  standard  practice,  so  that  on  the  birth  of  a 
waster  it  is  impossible  to  ascertain  from  what  direction 
the  cause  comes.  There  has  been  no  deviation  from 
standard  practice,  because  no  standard  pi-actice  ex- 
ists. A  consultant  can  be  of  little  help  in  the  resolu- 
tion of  the  waster  problem  until  he  can  be  given  a 
true  picture  of  standard  practice. 


WORLD  RECORD  FOR  STEEL  PRODUCTION, 
BY  WEIRTON  STEEL  COMPANY 

Worhl  records  for  production  were  broken  last 
month  at  the  Weirtou  plant  of  The  Weirtou  Steel 
Company.  Weirton,  West  Virginia.  The  blast  fur- 
luice  broke  a  record,  and  the  output  of  the  open  hearth 
steel  works  was  far  in  excess  of  any  previous  wo.rld 
record. 

The  lilast  furnace  production  for  the  month  was 
23,007  gross  tons,  making  a  dail.v  average  of  742.1 
gross  tons.  In  the  open  hearth  steel  works,  the  produc- 
tion averaged  7,017  gross  tons  i)er  furnace.  The  pre- 
vious world  record  for  a  month's  production  was 
6,22.j  gross  tons  per  furnace.  Steel  men  will  appre- 
ciate that  this  is  a  remarkable  record  for  a  plant  that 
has  been  making  steel  for  only  eighteen  months. 

The  Weirton' Steel  Company  are  large  producers  of 
timplates.  tin  mill  black  plates,  and  hot  and  cold  roll- 
ed strip  steel,  and  are  represented  in  Canada  by  A.  C. 
Leslie  &  Co.  Limited,  Montreal. 


In  S<iuth,  iliddle  and  East  Germany  the  development 
of  electrical  power  is  based  ui)on  the  utilization  of 
brown  coal  and  lignite.  In  Saxony  a  State  owned 
200,000  horse-power  electric  station  is  in  course  of 
erection.  Onl.v  brown  coal  will  be  used  in  generating 
this  power.  At  another  plant  near  Bonn.  8,000  tons 
of  lignite  are  ])urned  daily  under  2-1  l)oilers.  In  most 
cases  power  from  brown  coal  is  cheaper  than  hydro- 
electric current. 


*  From  Foundry  Trade  Journal. 


The  recovery  of  coal  and  coke  from  ashes  and  cin- 
ders is  engaging  much  attention  in  Great-  Britain  and 
the  United  States.  In  one  recent  test  of  the  a.shes 
from  a  lai-ge  industrial  plant  it  was  found  that  they  con 
taiiied  57.8  pei'  cent,  combustible  matter.  Treatment 
by  oil-flotation  sliowed  a  recovery  of  47  tons  of  coal 
(containing  1.5.2  per  cent  of  ash)  from  every  100  tons 
of  ashes. 
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EDITORIAL 


(    IXJDIJN  FREIGHT  HATES 

On  the  sixth  day  of  July,  a  few  sliort  weeks  from  today, 
the  nuich-discussed  Crowsnest  Pass  Agreement,  suspended 
during  the  last  year  of  the  War,  becomes  effective  once 
again — that  is,  the  Agreement,  being  a  statutory  enact- 
ment, must  be  dealt  with  as  such ;  it  must  be  retained  as  it 
stands  on  the  Statute  Book,  or  abrogated.  The  only  other 
alternative  is  temporary  suspension,  a  makeshift  piece  of 
evasion. 

The  Agreement  has  been  threshed  out  most  pneumat- 
ically in  the  House  of  Commons.  Some  sense,  and  infinite 
non-sense,  have  characterized  the  debate.  Incidentally, 
the  puerilities  that  mark  the  interchange  of  exacerbitiey 
between  the  Premier  and  the  Leader  of  the  Opposition 
are  creditable  to  neither.  They  do  not  make  pleasant 
reading  in  Hansard. 

The  Crowsnest  Pass  Agreement  was  entered  into  by  the 
Government  of  tiie  Dominion  of  Canada  and  the  Canadian 
Pacific  Railway  in  1897.  The  purpose  of  the  Agreement 
was  to  bind  the  Railway  to  make  reductions  in  freight  rates 
for  certain  specific  classes  of  merchandise  in  return  for 
subsidies  granted  by  the  Government.  Reductions  were 
to  apply  on  these  specific  classes  of  merchandise,  whether 
in  "carloads  or  otlierwise,"  when  shipped  from  any  point 
east  or  west  of  Fort  William,  by  rail,  or  by  lake  and  rail. 
Thirteen  classes  of  merchandise  were  enumerated,  chiefly 
covering  shipments  of  fresh  fruit,  agricultural  imple- 
ments, paints,  household  furniture,  manufactured  iron, 
glass,  live  stock,  etc.  At  the  same  time  a  substantial  les- 
sening of  rates  on  flour  and  wheat  was  agreed  upon.  The 
consideration,  in  the  form  of  subsidies  granted  to  the 
Canadian  Pacific  Railway,  was  something  more  than  four 
million  dollars,  or  about  $11,000  per  mile  towards  the 
construction  and  completion  of  its  Croswnest  Pass  subsid- 
i  a  ry . 

As  an  extraordinary  war  measure,  this  Agreement  was 
suspended  by  Ordcr-in-Council  on  July  27th,  1918,  along 
with  all  other  rate-limiting  agreements.  The  suspension 
lapses   on   July   6th,   1922. 

To  secure  a  just  perspective  we  must  contrast,  very 
briefly  indeed,  the  situation  as  it  was  a  quarter  of  a 
century  ago  with  that  of  today.  When  the  Agreement  was 
signed  the  Canadian  Pacific  was  operating  7,400  miles  of 
track,  as  compared  with  1-1,000  miles  at  the  present  time. 
The  subsidies  mentioned  above  were  designed  to  aid  in 
opening  up  mineral  lands  and  to  have  the  effect  of  lessen- 
ing freight  rates  until  the  volume  of  traffic  should  liave 
increased  to  a  point  where  such  lessened  rates  would  be 
profitable  to  the  railway.  At  that  time  the  shipment  of 
fruit  from  West  to  East  had  not  beaun.      Xor  was  tlie  co.-il 


trade  then  much  more  tliaii  a  hope.  The  value  of  tin 
territory  to  be  ojiened  up,  and  the  profit  to  the  raihvar 
therefrom,  were  alike  matters  of  pure  speculation. 

The  scope  of  the  Agreement  was  ill-defined.  No  un 
derstanding  was  arrived  at  as  to  whether  it  would  or  would 
not  apply  over  all  subsequent  extensions  of  the  Canadian 
Pacific.  This  is  a  matter  yet  to  be  decided.  At  best,  the 
Agreement  was  .i  sli|3-shod  attempt  at  freight-rate  con 
trol. 

It  would  be  iin|)rofitabIe  to  recite  tlie  numerous  argu- 
ments for  and  against  the  further  suspension  of  the  agree- 
ment on  July  (ith.  The  central  points  of  the  whole  situa- 
^n>n  are  apparent.     They  are  these: 

."he  Canadian  Pacific  has  vast  reserves  of  physical 
assets  and  cash.  It  is  a  well-managed,  dividend-payino- 
institution. 

The  Government  Railways  are  in  desperate  plight.  They 
are  not  well-managed,  neither  are  they  dividend-pavino-. 
Yearly  and  daily  they  are  piling  up  deficits. 

The  Board  of  Railway  Commissions  has  no  le<ral 
authority  to  deal  with  the  Agreement. 

Western  members  of  Parliament  are  clamorous  for 
renewal  of  the  Agreement  and  for  lower  freight  ratci 
generally. 

The  Railway  Managements  claim  that  tlieir  earninj^-s 
will  stand  no  reduction. 

Now,  it  does  not  seem  to  us  to  be  meeting  the  question 
fairly  at  all,  to  urge,  as  do  certain  Parliamentarians,  that 
the  Canadian  Pacific  should  be  bled  to  ease  the  situation 
temporarily.  Such  a  course  would  make  Canada  a  laugh- 
ing-stock. Nor  is  the  gradual  reduction  of  rates  a  remedv 
to  be  reeomineiided;  much  less  in  any  radical  reduction. 
The  |)roblem  can  be  summed  up  in  a  few  words: — How 
can  our  freight  earnings  be  increased  ?  l-'rom  what  source 
can  new  freight  be  derived  in  sufficient  volume  to  justify 
a  recession  in  rates  ? 

The  solution  of  the  question  demands  statesmanlike 
qualities  in  those  whom  the  nation  charges  with  the  task 
of  solving  it.  Those  of  our  representatives  at  Ottawa  who 
have  sufficient  ability  to  form  opinions  based  on  the  ex- 
jierienee  of  other  countries,  will  perceive  tlie  impossibilitv 
of  making  our  railways  pay  and,  therefore,  the  imi)rae- 
tieability  of  freight-rate  reductions,  before  sucli  time  as 
our  mineral  industries  have  so  advanced  as  to  contribute 
at  least  twice  as  much  to  the  freight  traffic  as  thev  do  at 
present.     Principal  among  the  minerals  is  iron  ore. 

The  more  attention  Ottawa  pays  to  tlie  iron  ore  in- 
dustry, the  sooner  will  our  railway  deficits  bi  replaced  liv 
surpluses. 
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Bli.UXS  AND   VUMMERCIAL  ENTERPRISE 

In  tlie  address  by  Sir  Robert  Hadfield,  of  which  wc 
print  an  abstract  today,  this  eminent  metallurgist  and  re- 
searcher draws  attention  to  the  preponderance  of  British 
names  in  lists  of  tlie  world's  eminent  scientists.  From  this 
he  concludes  tliat  the  pre-eminence  of  British  industrial 
activities  dependent  on  advances  in  science,  is  secure,  ;it 
present  and  for  a  long  time  to  conic. 

History,  and  particularly  recent  history,  shows  tliat  tlic 
British  mind  is,  above  all  others,  capable  of  the  deep  and 
constructive  thought  that  results  in  rending  the  veil  that 
hides  Nature's  scientific  secrets.  We  shall  ever  be  proud 
of  the  records  of  Faraday,  Dalton.  Ramsay,  Kelvin,  and 
the  host  of  brilliant  scientists  that  our  race  has  produced. 
In  the  practical  realm  of  ferrous  metallurgy,  Britons  have 
been  particularly  i)rominent,  and  we  may  add  Sir  Robert 
Hadfield's  name  to  a  long  list  of  sudi  as  Thomas  and  Gil- 
christ, Bessemer  and  Siemens. 

But  to  translate  tliis  innate  ability  into  terms  of  this 
world's  goods  is  a  slightly  different  matter,  and  is  a  point 
that  should  not  be  overlooked.  In  another  part  of  this 
issue  we  quote  statements  made  by  Dr.  R.  F.  Ruttan  of 
McGill  University  to  the  Society  of  Chemical  Indu.stry, 
of  which  he  is  this  year  chairman.  Dr.  Ruttan  points  out 
that,  although  the  scientific  brain-power  characteristic  of 
the  motherland  is  not  lacking  in  Canada,  and  although  we 
have  not  neglected,  in  our  schools  and  colleges,  to  develop 
this  tendency,  still  we  have  failed  to  keep  within  our 
borders  a  large  ])roportion  of  the  scientists  born,  bred  and 
trained  among  us.  As  has  been  aptly  stated,  most  of  our 
exports  are  of  raw  material ;  but  here  we  have  developed  an 
export  trade  in  finished  scientists.  Young  Canadian  men  of 
science  are  much  appreciated  in  tlic  United  States,  where 
tiieir  efforts  are  (much  more  commonly  than  here)  re- 
warded in  a  way  commensurate  with  their  abilities. 

There  is  something  wrong  with  our  industrial  system. 
It  is,  apparently,  in  the  hands  of  men  who  do  not  fully 
appreciate  the  value  to  them  of  the  trained  scientist;  else 
our  3'oung  men  would  not  have  to  go  abroad  in  such  num- 
bers. We  are  a  young  country,  with  much  more  work  to 
accompli.sh  than  our  neighbor  to  the  south;  yet  we  can 
spare  to  them  a  large  fraction  of  the  flower  of  our  youth. 
— the  cost  of  whose  training  has.  by  the  way,  been  met 
largely  from  the  public  purse.  It  is  time  we  bestirred 
ourselves  to  carefidly  examine  this  anomalous  condition, 
and  to  look  for  a  remedy. 

Particularly  does  our  ferrous  metallurgy  need  atten- 
tion. At  the  beginning  of  our  present  steel  industry, 
American  practice  was  adopted  and  Americans  brought 
over  to  build  and  operate  the  furnaces  and  mills.  This 
was  quite  logical  and  reasonable.  But  now  we  are  in  an- 
other generation,  and  can  afford  to  do  something  more  for 
ourselves.  The  metallurgical  ))r;ictice  instituted  at  the 
beginning  was  that  of  tin-  tiortlurn  field  of  the  United 
States  using  Lake  Su])eri()r  ore;  we  have  no  such  ore.  It 
was  developed  for  use  with  Pennsylvania  coal;  in  Central 
Canad.i  we  have  no  coal.  Its  tichnique  is  characterized 
by    very    large  se.-ile      ))rodiiction ;    we    have      no    domestic 


market    for  such   a   ])ro(hKtion,   and    little   hope  of   a   large 
export  trade. 

Here  is  an  opportunity  for  the  application  of  Canadian 
brains.  Sir  Robert  Hadfield  says  we  have  good  brains; 
of  course  we  have.  Sir  Robert  has  applied  his  own 
abilities  to  the  l)uilding  up  of  a  well-founded  commercial 
enterprise  of  world-wide  reputation.  Let  us  do  likewise 
for  ourselves,  instead  of  conducting  oUr  present  export  of 
finished  scientists  for  the  benefit,  not  of  ourselves,  but 
(if  our  neighbors. 


HENRY  MARfON  HOWE 

\\\\.\\  the  passing  of  Henry  .Marion  Howe,  the  world 
loses  a  metallurgist  of  the  front  rank,  and  the  United 
States  loses  a  teacher  and  writer  whose  influence  has  been 
as  wide  as  the  bounds  of  his  native  country. 

Dr.  Howe  was  born  at  Boston,  Mass.,  in  IStS,  the  son 
of  Dr.  Samuel  G.  Howe  and  Julia  Ward  Howe.  One  of 
his  larlier  exj)erirnfes  in  metallurgical  work  was  in  Can- 
ada. He  designed  and  built  the  plant  of  the  Orford 
Nickel  and  Copper  Company.  at  Capelton  and  Eustis, 
Quebec.  Latterly  Dr.  Howe  specialized  in  the  metallurgj' 
of  iron  and  steel,  and  most  of  his  recent  writing  has  been 
along  that  line. 

Dr.  Howe's  outstanding  faculties  as  teacher  and  writer 
have  made  him  jirc-eminent  in  both  spheres.  He  was  lucid 
and  convincing  in  both.  Much  of  the  recent  advance  in 
the  new  science  of  metallography  has  been  due  to  his 
efforts.  His  sterling  character  and  his  public-spirited 
endeavours  won  for  him  many  honours  during  his  lifetime. 
His  name  has  a  permanent  place  on  the  roll  of  honour  of 
men   of   science. 


STANDARD  SPECIEICA TIONS 
Though  Canada  possesses  no  Bureau  of  Standards  or 
similar  department  and  must,  until  its  establishment,  de- 
pend upon  the  kind  offices  of  her  neighbors  for  many  of 
the  facilities  and  products  of  such  a  bureau,  still  the  work 
of  standardization  is  being  carried  on,  consistently  and 
thoroughly,  along  certain  lines  in  which  voluntary  co- 
operative effort  is  the  main  pre-requisite. 

The  Canadian  Engineering  Standards  Association,  in- 
corporated in  1919  by  Dominion  charter,  issued  last  month 
a  second  edition  of  its  first  bulletin.  Standard  Specifica- 
tion for  Steel  Raihcai/  Bridgex.  This  little  volume  of 
78  pages  is  well  worthy  of  the  distinguished  engineers  who 
sponsor  it,  and  whose  names  appear  on  its  first  pages.  The 
work  of  compilation  and  correlation  ha.s  been  done  with 
extreme  thoroughness,  both  by  the  individual  members  of 
the  committees  responsible  and  in  consultation. 

To  the  initiative  of  the  Engineering  Institute  of  Can- 
ada and  its  predecessor,  the  Canadian  Institute  of  Civil 
Engineers,  is  due  the  credit  for  having  inaugurated  this 
work  in  the  public  service.  It  is  work  such  as  this  that 
provides  the  main  warrant  for  the  incorporation,  as  i)ublic 
bodies,  of  professional  institutes  and  associations.  Self- 
seeking  motives  seldom  api)ear  in  charters,  and  should  as 
seldom  become  operative  in  ))raetice.     The  practice  as  well 
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as  the  expressed  motive  of  tliese  public  bodies  should  be, 
as  in  this  case,  in  the  public  service. 

Such  public-spirited  voluntary  effort  as  this  will  go  a 
long  way  in  providing  economy  in  constrution  and  safety 
in  design.  But  there  is  a  point  beyond  which  unpaid  ser- 
vices cannot  be  expected  to  carry  the  work.  It  is  this 
further  effort  tliat  must  eventually  be  provided  for  by  the 
adequate  appropriation  of  public  funds  and  the  establish- 
ment of  a  suitable  bureau   or  department. 


EDIT  OR  I AI.  NOTES 


On    September    21st,    22nd    and    23rd    next,    tlie    annual 
Fall    Meeting   of   the   American    Electro-chemical      Society 
will  be  held  in  Montreal.     As  one  of  the  principal  activities 
of  this  Society  is  in  the  line     of  ferrous  metallurgy,     tliis 
meeting  holds  special   interest  for  our  readers.     Of  part- 
icular import  is  the  session  on  the  Production  and  Ap|)ll<-.i 
tion  of  the  Rarer  Metals,  in  charge  of  Dr.  Bradley  Stouyli 
ton.      an   old   friend  of  Canada   and   Canadians.      An      in 
creasingly  large  proportion  of  the  rarer  metals  are  used  in 
the   preparation   of   ferrous   alloys.    \\\-    in   Canada    liave     i 
virtual    monopoly    of    the    production    of    se^■eral.    such    as 
nickel  and  cobalt.      There   are  great  opi)()rtunities,  still   to 
be  seized,  for  their   commercial   application   and   use.   ]).ii 
ticularlv  bv  means  of  the  electric  current's  aid. 


It  is  announced  that  \\'itherl)ee  Sherman  and  Company 
are  to  build  a  new,  large-capacity  blast-furnace  at  Port 
Henry,  New  York,  to  replace  furnaces  of  older  and 
less  efficient  design.  This  can  mean  only  one  thing  — 
that  the  smelting  of  magnetic  concentrate  and  briquettes 
in  that  locality  is  at  present  profitable,  and  that  a  lucrative 
market  for  the  future  is  assured,  so  far  as  can  be  humanlv 
determined  The  incident  suggests  that  we  in  Canada  are 
at  present  neglecting  opportunities  of  a  similar  sort.  At 
present  only  British  Columbia's  magnetic  ore  gives  prom- 
ise of  being  used.  The  various  attempts  to  make  profit- 
able use  of  Ontario's  magnetic  ore  have  uniformly  failed 
up  to  the  present.  Perhaps  these  attempts  have  been  less 
consistent  and  thorough  than  those  that  led  to  the  firm 
establishment  of  the  iron  industry  at  Port  Henry.  We 
may  reasonably  hope  that  the  experimental  work  on  the 
magnetite  of  Moore  Mountain,  Ontario,  which  is  not  yet 
concluded,  will  have  a  successful  issue. 


A  very  earnest  and  equally  vocal  United  States  Senator, 
whose  name  (it  is  not  easy  to  believe!)  is  "Dial,"  pas- 
sionately' denounces  any  and  all  liberties  taken  with 
Standard  time.  The  Senator  is  from  the  sunny  South. 
Lord  Byron  wrote  of  the  effect  of  hot  climate  on  tem- 
perament. Senator  Dial  lends  point  to  Bryon's  verse.  He 
condemns  utterly  those  who  dare  meddle  with  the  measure- 
ment of  time  as  ordained  by  the  Almighty  ! !  Three  cheers 
for  the  Senator !  Let  no  scoffer  arise  and  recommend  treat- 
ment  by   "dialysis"   for  the   Senatorial   thought   processes ! 


the  perseverance  of  all  the  departed  saints,  Mr.  Bryan  is 
fighting  the  growth  of  evolutionary  thought.  Indeed, 
almost  did  he  succeed  in  having  the  teaching  of  evolu- 
tionary principles  expunged  from  the  curricula  of  the  State 
schools  of  Kentucky.  Some  sons  of  Belial  accuse  the 
ebullient  editor  of  the  "Commonwealth"  of  playing  to  the 
gallerv.     Fie!  Fie!  Mr.  Brvan  is  a  sincere  ilevolntioni.it! 


A  LADDER  VISE  ATTACHMENT 

{Harry  Moore,  Montreal) 

For  want  of  a.  better  name  the  attachment  shown  in 
tlie  photo  is  called  a  ladder  vise,  beeau.se  it  enables 
work  to  he  tightened  to  the  side  of  a  ladder  in  a  man- 
ner similar  to  a  bench  vi>»e. 

Often  it  is  a  difficult  operation  to  drag  out  a  par- 
ticular length  of  steel  from  a  rack  running  along  the 
storeroom  wall,  especially  if  the  size  required  lies  near 


Another  crusader  against  the  evils  of  modernity  is  that 
dear  old  biological  sport,  Mr.  Williams   J.   Bryan.      With 


the  bottom  of  a  pile  or  is  soiiie  ,li>ianee  from  the  floor, 
as  most  of  the  smaller  diameters  usually  are.  When 
the  whole  length  of  the  piece  is  required  there  is  no 
alternative,  of  course,  but  to  pull  it  all.  out.  It  is  when 
only  a  certain  length  is  required  that  the  usefulness  of 
the  device  illustrated  is  shown,  for  b,v  its  use  the  stock 
can  be  sawed  off  without  removal  from  the  rack. 

To  make  the  vise,  a  piece  of  sheet-iron  is  cut  and  bent 
to  fit  the  side  of  ladder,  so  that  it  will  slide  up  and 
down,  the  ends  being  bent  inwards  but  left  short 
enough  to  clear  the  rungs.  Next  a.  hole  is  drilled  or 
punched  for  a  rod  which  is  bent  at  right  angles  at  one 
and  the  ii'on,  after  which  the  owing  nut  is  tightened 
together  with  a  washer  rather  large  in  proportion  to 
the  nut,  forms  the  means  for  tightening  the  vise  in 
]ilace. 

When  it  is  desired  to  saw  a  length  of  rod,  the  ladder 
is  placed  in  a  convenient  position  and  the  particular 
rod  wanted  pulled  out  from  the  re.st  a  distance  a  little 
longer  than  the  length  required.  The  vise  is  then  slid 
to  position  and  the  work  inserted  between  the  bent  rod 
and  the  iron,  after  which  tlie  wing  nut  is  tightened 
and  the  piece  sawed  off  in  the  usual  manner  with  a 
hack-saw. 

Easy  to  miake  and  simple  to  operate,  this  attachment 
holds  a  rod  securely  while  being  sawed,  rapid  adju.^t- 
ment  being  effected  by  the  single  nut  tightening  the 
work  in  the  vise  and  the  vise  to  the  ladder  at  the  .same 
time. 
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SNIPPING  yOTES 
By  J.  J.  O'Connor 

Appraisers  have  been  busy  for  some  time  in  tlie  yard 
of  tiie  Port  Arthur  Shipbuilding  Coinpany,  valuing 
the  assets  and  plant  of  the  company  preparatory  to 
its  proposed  entrj'  into  a  merger  M-ith  the  Playfai)' 
interests  of  Midland,  Ontario,  comprising  the  Midland 
Shipyai-d,  Midland  Coal  Docks,  Midland  Elevator, 
(Jreat  Lakes  Transportation  Company,  and  Glen  Trans- 
l)ortation  Company.  The  two  latter  companies  com- 
prise a  large  fleet  of  the  finest  package  freight  and 
bulk  freight  steamers  on  the  Great  Lakes.  It  is  ru- 
moiu-ed  that  tiie  i\Iathews  Steamship  Company  may 
also  join  in  the  merger. 

Should  this  consolidation  of  interests  be  consum- 
mated, it  will  constitute  the  largest  industrial  merger 
since  the  fornuition  of  the  British  Empire  Steel  Cor- 
poration. 

The  contemplated  merger  contains  all  the  essential 
elements  to  meet  the  growing  requirements  of  Canadian 
Lake  transportation,  ship-yards,  ships,  coal  docks. 
;and  elevator  capacitj-  within  itself.  The  combined 
interests  will  involve  a  capital  of  close  to  .^10,000, 000. 
It  is  reported  that  it  is  backed  by  four  of  the  largest 
l)auking  houses  in  Canada  and  the  United  States. 

The  Port  Arthur  Shipbuilding  Company  are  engaged 
on  the  construction  of  a  12,000-ton  lake  ship  for  the 
Mathews  Steamship  Company.  This  ship  is  of  all- 
steel  construction,  and  of  the  most  modern  type  of 
lake  carrier,  and  will  be  ready  to  go  into  comiuission 
in  September  next. 

The  steamer  "Midland  King",  recently  in  collisio7i 
while  upbound  light  for  grain,  with  the  grain-laden 
steamer  "Glenfinnan"  of  the  Great  Lakes  Transporta- 
tion Company,  about  40  miles  southeast  of  Pa.ssage 
Island,  on  Lake  Superior,  is  now  in  dock  for  repairs 
to  her  bow«  and  port  bilge,  having  sustained  consid- 
erable damage  to  her  plates  and  frames,  for  a  distance 
of  about  45  feet  from  the  stem  aft,  on  the  port  side. 

Repair  work  at  this  yard  has  been  quite  extensive 
during  the  present  season.  With  the  rapidly  grow- 
ing shipping  interests  at  the  head  of  the  Lakes,  this 
class  of  work  will  continue  to  increase,  as  lake  fleets 
are  added  to.- 

The  Port  Arthur  Shijibuilding  Company  enjoy  an 
enviable  reputation  for  all  classes  of  boilers  and  en- 
gines turned  out  by  them,  embracing  all  varieties. 
Their  e(|uii)ment  and  facilities  for  this  class  of  ma- 
chine work  are  not  excelled  on  the.Gi'eat  Lakes. 

They  are  also  manufacturers  of  all  classes  of  paper- 
making  machinery,  and  are  at  present  engaged  on 
extensive  orders  for  the  Provincial  Paper  Company, 
and  other  Pulp  and  Paper  Companies. 

They  have  a  highly  efficient  organization,  and 
splendidly  equipped  plant.  The  ship-bnilding  section 
is  under  the  immediate  supervision  of  ^Ir.  John  li. 
Smith,  and  the  paper-making  machinery  depai'tment 
is  in  charge  of  I\Ir.  John  W.  Brassington. 

PliODUCTION  OF  !li(K\  AND  STEEL 

IX  CANADA  Dlh'INd  APRIL 

The  monthly  report  on  iron  and  steel  issued  by  the 
Dominion  Bureau  of  Statistics  states  th/r  pig  iron 
production  in  Canada  during  April  declined  9000  tons 
from  the  otitput  reported  in  the  preceding  month, 
but  an  analj'sis  of  the  output  shows  that  5000  tons 
more  iron  was  produced  for  direct  sale  than  in  ilarcli 


of  this  year.  'I  lie  tolal  pig  iron  production  amounteil 
to  32,572  long  tons  (-(imprising  12,141  tons  of  basic  iron  ; 
14,952  tons  foundary  and  5,478  tons  of  nmlleable.  Of 
the  basic  iron  all  but  104  tons  was  produced  for  the 
use  of  the  makers.  Practically  the  whole  of  the  foun- 
dry iron  on  the  other  hand  was  produced  for  sale.  The 
production  of  Tnalleable  iron  was  slightly  lower  than 
in  March  and  amounted  to  5,478  tons  all  of  which 
was  produced  for  direct  sale. 

Ferro-alloys,  principally  75  per  cent  ferro-eilicon, 
declined  from  1,068  tons  in  March  to  693  tons  in  the 
mouth  under  review. 

The  number  of  furnaces  in  blast  remained  un- 
changed. Two  furnaces  were  operated  throughout 
the  month  by  the  Algoma  Steel  Company  at  Sault 
Ste  Marie  and  one  furnace  owned  by  the  Steel  Com- 
jiany  of  Canada  at  Hamilton  was  kept  in  blast. 

In  the  United  States  the  output  of  pig  iron  in  April 
showed  a  gain  of  3,395  tons  per  day  over  the  March 
record  and  there  was  a  net  gain  of  seven  furnaces  in 
blast.  The  production  of  iron  in  April  was  probably 
slightl.y  less  because  of  the  coal  strike,  although  it 
is  stated  that  so  far  the  effect  of  the  coal  strike  has 
i)een  very   small. 

The  decline  in  the  production  of  steel  ingots  and 
castings  in  Canada  noted  in  the  March  report  Avas 
further  accentuated  during  the  month  of  April,  the 
total  output  declining  to  21,935  tons  as  compared  M-ith 
29,941  tons  in  March.  Included  in  the  A{)ril  produc- 
tion Avas  20,513  tons  of  steel  ingots  and  1,422  tons  of 
direct  steel  castings. 

Almost  the  entire  quantity  of  steel  ingots  was  made 
by  the  basic  ojien  hearth  process  and  was  used  b.v  the 
producing  firms  in  further  processes  of  manufacture. 
Of  the  direct  steel  castings  made  1,338  tons  was  produc- 
ed for  direct  sale  and  consisted  of  630  tons  elec- 
tric steel,  537  tons  basic  open  hearth  and  171  tons  of 
bessemer  eastings.  The  production  of  steel  ingots 
and  castings  during  April  was  the  lowest  recorded 
since  monthly  records  of  production  have  been  obtained, 
and  amounted  to  only  4  per  cent  of  the  average  pro- 
and  amounted  to  only  24  per  cent  of  the  average  pro- 
output  of  steel  ingots  and  casting  in  April.  1921  also 
established  a  low  record  fo)-  that  year  and  totalled 
onlv  27.000  tons. 


77/ A'  Jf  ELDING  OF  IRON  CASTINGS 

Mr.  (j.  C.  Carter,  in  a  Pa))cr  read  before  the  Cleveland 
.section  of  the  American  Welding  Society,  states  that  in 
Cleveland  there  is  one  company  where  welding  of  iron 
castings  in  production  work  has  been  wonderfully  sys- 
teniatised  and  almost  perfect  results  have  been  and  arc 
being  obtained.  This  com))any  is  the  Ferro  Machine  and 
Foundrv  Co.,  where  hundreds  of  automobile  engine  castings 
arc  made  each  day.  Wlien  small  blow-lioles  or  otlier  super- 
ficial flaws  are  noted  in  engine  block  castings,  tiie  castings 
arc  sent  to  the  welding  room,  where  they  are  pushed  into 
a  big  annealing  furnace  which  slowly  heats  them  to  a 
bright  red  heat.  The  properly-heated  castings  are  then 
carried  to  welding  stations,  where  the  welders  fill  up  the 
groovcd-out  places,  using  the  usual  cast-iron  filler  rods 
and  fluxes.  Tlie  welded  ca.stings  are  then  carried  to  a 
sand  pile,  wiiere  they  are  buried  until  they  have  cooled 
slowly,  after  whicii  tiiey  are  sent  along  in  the  regular  line 
of  production. 

Incidentally  it  may  be  noted  that  through  use  of  a  fur- 
nace which  is  heated  by  oil  or  gas  there  is  a  large  saving 
in  oxygen,  acetylene  and  welding  time,  which  more  than 
offsets  the  initial  preparation  costs  so  necessary  for  quality. 
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Tile  importance  of  Canada  as  a  market  for  Power  plant 
Equipment  and  Plumbing  and  Heating  Material  was  the 
reason  for  the  incorporating  of  Crane  Limited  under  Do- 
minion Letters  Patent  in  February  1918. 

To  successfully  and  economically  serve  this  market,  it 
was  deemed  necessary  to  build  a  factory  in  Canada  for  the 
manufacture  of  valves,  fittings,  pipe  equipment,  etc.,  and 
after  careful  consideration.  ]SIontreal  was  chosen  as  the 
location  for  such  factory,  and  an  eight  acre  site  was  ac- 
quired at  the  corner  of  St.  Patrick  and  Pitt  streets  on 
the  south  bank  of  the  Lachine  canal.  This  property  was 
particularly  suitable,  being  served  by  two  railroads:  the 
C.  P.  R..  and  the  G.  T.  R. 

In  September  1918  work  on  the  factory  buildings  was 
started,  and  the  main  buildings  completed  in  July  1919; 
other  parts  of  the  plant  being  ready  for  occupation  by 
July  1921.      The}-  comprise  a  main  building  of  three  stories 


the  general  office.  In  the  basement  are  the  stocks  of  raw 
materials,  the  boiler  room  containing  high  pressure  boiler 
used  for  testing,  built  and  equipped  for  3.50  pounds  per 
square  incli  steam  working  pressure,  the  heating  boilers, 
pumps,  air  compressors,  and  the  main  switchboard. 

Electrical  power  is  supplied  to  the  building  at  1 1 ,000 
volts  by  a  local  Power  Company,  ana  j&  stepped  down  to  the 
required  voltage. 

Large  machines  are  direct-motor  drive,  the  smaller  mach- 
ines being  driven  from  overhead  shafting. 

The  lieating  system  is  one  of  the  most  economical  known : 
the  lieating  boilers  carry  1 5  pounds  pressure,  steam  be- 
ing reduced  to  3  pounds  in  the  lieating  mains ;  all  radia- 
tors and  pipe  coils  are  trapped  with  Hoffman  return  line 
traps,  and  all  condensation  is  returned  direct  to  the  boilers 
under  pressure  by  Cranetilt  direct  return  steam  trajjs. 
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Main  Buildiug  of  Crane  Ltd.'s  Montreal  Works. 


and  basement,  a  one  story  pipe  shop,  a  one  story  pipe  stor- 
age, a  one  story  and  basement  building  for  core  rooms, 
core  ovens,  annealing  ovens  and  galvanizing  kettles,  a  two 
story  garage  and  stables,,  and  two  large  warehouses  for 
stock. 

The  main  buildings,  pipe  sliop.  garage  and  stables  are  of 
reinforced  concrete  construction  faced  with  brick;  the 
pipe  storage  of  brick. 

On  tile  top  floor  of  the  main  building  are  the  brass 
foundry,  the  cast  iron  foundry,  the  malleable  iron  foundry, 
and  the  brass  cleaning  and  finishing  division. 

On  the  first  floor  are  the  mill  room,  the  tapping  and 
iron  finishing  division,  the  tool  room,  the  pattern  shop, 
and  the  plumbing  and  brass  stock  room. 

On  tlie  ground  floor  are  the  finished  stock  room,  the 
shipping  and  receiving  di\ision.  tile  order  department,  and 


The  Sanitary  equipment  is  complete  and  of  latest  de- 
sign. Locker  rooms  and  shower  baths  are  provided  for  the 
employees.  Shops  and  foundries  are  equipped  with  the 
most  perfected  safety  appliances,  which,  combined  with  an 
efficient  first  aid  department,  keep  accidents  and  their 
consequences  down  to  a  negligible  factor.  Plenty  of  win- 
dows and  ventilators  make  the  shops  and  all  rooms  light 
and  airy,  working  conditions  being  the  most  hygienic  ob- 
tainable throughout. 

The  Pipe  shop  adjoining  the  main  building  on  the  west 
is  completely  equipped  witli  every  facility  for  cutting, 
threading,  bending,  flanging,  welding,  and  fabricating  all 
sizes  of  pipe  up  to  and  including  18  inch. 

In  one  of  the  warehouses  are  carried  the  stocks  of  boilers 
and  radiators,  enameled  ware,  porcelain  ware,  range  boilers, 
soil   pipe  and  soil   pipe   fittings;   in  the  other,  large  iron 
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liody  valves,  steam  and  oil  .sejjarators,  Cranetilt  steam 
traps,  and  surplus  stocks  of  pipe  fittings. 

Crane  Limited  now  have  a  chain  of  offices,  warehouses 
and  hraneli  houses  reaeliing  from  coast  to  coast,  located  in 
the  following  cities:  Halifax,  St.  .fohn,  Quebec,  Sherbrooke, 
Montreal,  Ottawa,  Toronto,  Hamilton,  London,  Winnipeg, 
Regina,  Edmonton,  Calgary,  Vancouver  and  Victoria. 

Full  stocks  of  Steam,  Plumbing  and  Heating  goods  are 


Chester,  (England),  Cardiff,  (Wales),  and  Glasgow, 
(Scotland);  and  a  factory  at  Ipswich,  England.  An  of- 
fice and  distributor  is  maintained  in  Sydney,  N.S.  W. 
Through  these  arteries.  Crane  products  are  distributed  to 
all  parts  of  the  British  Empire. 

With  a  view  to  following  the  Company's  policy  of  giv- 
ing the  best  service  possible,  Crane  Limited  "  recently 
purchased  property  in  the  heart  of  Montreal,  on  Phillips 


Welded  Pipe  Headers  Made  in  Crane,  Ltd.,  Shops. 

carried  at  Halifax,  Montreal,  Ottawa,  Toronto,  Hamilton,  Place,  extending  through  to  Union  avenue,  where  a  five 
London,  Winnipeg,  Regina.  Calgary  and  Vancouver.  story  and  basement  building  is  now  being  erected,  wiiich 
Early  in  1919  Crane  Limited  entered  into  the  foreign  will  contain  the  General  office.  Steam  and  Plumbing  Show 
field  through  their  acquisition  of  the  business  of  E.  Ben-  rooms,  and  City  stores.  On  completion,  .\ugust  this  year, 
nett  and  Son  Limited,  London,  England,  which  company  the  entire  building  will  be  occupied  by  Crane  Limited  ex- 
is  now  Crane-Bennett  Limited.  Through  this  connection,  clusively. 
offices  have  been  opened  in  Birmingham,  Leeds  and  Man-  Everything   jjossible   in   social    work   is   done    by    Crane 
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Craiietilt  Steam  Traps  Draining  Vacuum  Pans  in  Sugar  Factory. 


Limited  toward  the  welfare  of  their  employees.  Free  in- 
surance is  provided  for  every  employee.  Annual  picnic 
with  full  pay.  Frequent  dances,  and  occasional  dinners. 
Athletics  are  also  greatly  encouraged:  the  company  provide 
tennis  courts  where  tournaments  involving  nearly  100  en- 
trants are  conducted,  covering  a  period  of  several  months' 
elimination,  single,  douhle,  and  handicap  comj)etition  being 
played  off  for  cups  and  other  prizes. 

Bowling  also  arouses  keen  interest  among  Crane  Limited 
employees,  they  partaking  in  three  different  leagues:  In- 
ter-departmental, Montreal  Industrial,  and  the  Crane  Clul) 
league  comprising  3'J  howling  teams  from  as  many  Crane 
offices  all  over  America.  The  Canadian  branch  of  Crane 
Limited,  Winnipeg,  was  successful  in  winning  this  league's 
championship    last   year. 

Baseball  also  proves  very  popular  at  lunch  time  and 
on  Saturday  afternoon,  and  a  complete  equipment  is  fur 
nished  the  team  by  the  Company.  The  national  game  of 
hockey  is,  of  course,  the  most  fascinating  sport  indulged  in 
by  Crane  Limited  employees,  the  whole  force  following 
their  team  through  every  game  of  the  IMontre.-il  Manu- 
facturers' Hockey  League  last  Winter;  no  doubt  this  loyal 


support  was  a  factor  in  the  Crane  Limited  team   winning 
the  league's  championship. 

The  Crane  Limited  Entertainment  and  Athletic  Club 
arranges  periodical  "Gym"  nights  at  a  Y.  M.  C.  A.  branch; 
tliese  are  for  the  benefit  of  the  employees'  families,  com- 
petitions being  arranged  for  all  members,  ladies,  men, 
and  kiddies. 

In  tile  Fall  of  the  year,  an  out-door  athletic  meet  is 
conducted  in  concert  with  some  of  the  other  industrial 
plants,  the  entrants  totalling  well  over  100;  the  usual  events 
are  held:  100  yard  dash,  high  jump,  the  various  relays, 
the  football  kick,  etc. ;  this  has  had  great  vogue. 

An  educational  programme  wihch  is  very  popular  among 
employees  is  gone  through  every  year  during  the  Fall  and 
Winter  season.  This  consists  in  a  series  of  lectures  on  dif- 
ferent subjects  relating  to  the  Company's  various  lines. 
Questions  are  called  for  and  answered  in  full,  a  paper  being 
sometimes  ))repared  on  certain  teclinical  points  by  some 
of  the  department  heads  or  s))ecialty  men. 

Crane  Limited  employ  normally  1000  people  at  their 
factories,  offices   and   warehouses. 


Secretary  of  Commerce  H.  C.  Hoover  called  a  cou- 
ferenee  of  1,500  bituminous  coal-mine  operators,  in 
W^ashington  on  May  .31st.  Tlie  operators  have  been  re- 
quested to  put  into  effect  a  plan  for  the  prevention  of 
profiteering  during  the  continuance  of  the  strike.  The 
plan  is  based  upon  the  establishment  of  district  com- 
mittees to  allocate  all  orders.  Already  fifty  of  the 
largest  operators  have  given  their  approval  and  support. 
This  is  tantamount  to  fixing  the  price  of  hituminuous 
coal  at  the  mine  at  between  $2  and  .$3 


In  reply  to  statements  made  at  the  Wliite  House  by 


steel  operators,  to  the  effect  that  there  are  practical 
difficulties  in  abolishing  the  12-honr  day,  and  that 
foreign  workers  objected  to  the  eight-hour  day  because 
it  lessens  their  wages  during  a  slump,  Mr.  Samuel  Gom- 
pers.  President  of  the  American  Federation  of  Labour, 
asserted  that  "the  excuse  that  foreign-born  workmen 
oppose  the  eight-hour  da.y  because  it  reduces  their  earn- 
ings is  not  alibi  for  the  steel  industry.  It  is  unfounded,  but 
even  if  true,  it  would  be  additional  condemnation  of  the 
practices  in  that  indu.stry.  The  production  of  steel  can 
and  must  be  placed  upon  a  basis  where  it  affords  an 
American  standard  of  living  with  an  American  work- 
dav  of  eight  hours." 
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The  Work  and  Position  of  the  Metallurgical  Chemist 

(Abstract  of  an  Address  delivered  by  Sir  Robert  A. 
Hadfield.  before  tlie  Sheffield  Association  of  Metallurgists 
and  Metallurgical  Chemists.) 


[  Kditor's  Note.  Last  year  a  deputation  representing 
the  l'',ngineering  Societies  of  the  United  States  proceeded 
to  England  for  the  purpose  of  presenting  to  Sir  Robert 
Hadfichl.  at  a  meeting  of  the  British  Institution  of  Civil 
I'.nginecrs,  the  John  Frii::  Medal,  in  recognition  of  liis  in- 
valuable contributions  to  the  science  of  metallurgy.  On 
tliis  occasion  Sir  Robert  responded  with  an  address  in 
which  he  expressed  his  high  appreciation  of  the  honour 
conferred  on  him  "a.s  well  as  of  the  manifold  kindnesses  ex- 
tended to  him  on  many  occasions  in  the  United  States, 
from  iiis  first  visit  in  1882  down  to  the  present  time." 
Sir  Roliert's  address  was  publislied  in  i)amphlet  form  and. 
Liter,  embodied  in  tile  more  extended  jjaper  of  which  the 
following  i.s   a   summary.] 

In  his  opening  remarks  Sir  Robert  touched  on  the  vital 
help  given  to  the  Allies  by  the  United  States,  referred  to 
the  part  played  by  Great  Britain,  and  alluded  to  the 
history  of  Sheffield  and  the  industries  there  centred. 

This  summary,  however,  will  be  more  readily  followed 
by  the  reader  if  we  interpose  a  few  remarks  about  the 
donor  of  the  John  Fritz  Medal,  .fohn  Fritz  was  born  in 
Londonderry.  Pa.,  in  the  year  1S22.  His  achievements  in 
the  realm  of  metallurgical  engineering  were  remarkable. 
He  w.is  one  of  the  creators  of  the  Bethlehem  Steel  Works, 
.md  was  the  originator  of  the  famous  lOOTton  steam  haiii- 
iiu  r.  the  first  of  modern  nieclianieal  titans.  On  Mr. 
Fritz's  eightietli  birthday,  in  1902,  four  United  States 
engineering  societies,  namely,  the  Society  of  Civil  Engin- 
eers, the  Society  of  Mechanical  Engineers,  the  Institute 
of  Mining  and  Metallurgical  Engineers,  and  the  Institute 
of  Electrical  Engineers,  subscribed  conjointly  to  a  fund 
to  establish  the  John  Fritz  Medal  Foundation,  to  commem- 
orate for  all  time  his  life  and  works.  The  medal  is  con 
ferred,  irresi)ective  of  nationality  or  sex,  on  jiersons  who 
have  helped  to  advance  the  science  of  metallurgy.  .Mr. 
Fritz  himself  was  tlie  first  recipient  (l!)02).  and  the  next. 
Ford  Kelvin.  The  names  of  Mr.  George  Westinghouse, 
Dr.  Alexander  Graham  Bell,  Mr.  Edison,  Dr.  .lames 
Douglas,  and  Mr.  Orville  Wright  are  included  in  the  list 
of  those  similarly  honoured.  The  honour  was  extended  to 
Sir  Robert  Hadfield  principally  because  he  is  the  origin- 
■•itor  of  manganse-steel  -alloys. 

*      *      # 

One  of  the  most  illuminating  points  brought  out  by  Sir 
Robert  was  the  fact  that  the  British  Ministry  of  Muni- 
tions spent  (191.')-1919)  the  sum  of  £1,858.000.000  on 
munitions  and  materials.  Taking  the  average  price  of  i)ig- 
iron  before  the  war  at  ±3  per  ton.  this  sum  represents  the 
purchase  price  of  more  than  six  hundred  million  tons.  It 
would  take  the  blast-furnaces  of  the  world  about  twelve 
years  to  produce  this  quantity  I 

The  Chemist 
.Adverting  to  the  work  of  the  metallurgical  chemist.  Sir 
Robert  has  this  to  say: — "The  ehemi.st's  work  is  arduou.s; 
in  making  his  analyses  he  is  often  performing  numberless 
operations,  all  of  them  requiring  great  care,  as  the  slightest 
failure  in  any  one  will  completely  vitiate  the  final  result. 
There  can  be  no  'cooking'  of  figures;  accuracy  must  reign 
supreme.  During  my  life  I  sui)pose  that  liundrcds  of 
thousands  of  analytical  results  have  come  before  me  and  I 
am  delighted  to  say  that  I  never  remember  .i  dishonest 
one  being  presented." 


A  tabular  list  of  the  names  of  the  leaders  of  ehemieal 
thought  is  grouped  into  1.)  classes,  viz: — latro-cbemistry 
(Roger  Bacon.  Paracelsus.  Agricola,  Glauber  and  Von 
Helmont);  The  Beginnings  of  Modern  Chemistry  (Robert 
Boyle  and  others)  ;  The  Phlogistrians  (Cavendish,  Priest- 
ley, Seheele,  Reaumur,  and  others)  ;  The  Antiphlogistic 
Revolution  (Lavoisier,  Berthotlet  and  others);  Electricity 
in  the  Service  of  Chemistry  (Franklin,  Davy,  Farraday 
and  others)  ;  Laws  of  Combination  and  the  Atomic  Theory 
(Proust,  Dalton,  Gay-Lussac.  Berzelius  and  Thenard)  ; 
Molecules  and  Stom  Defined  (Avogadro  and  others); 
Farlv  Attempts  at  Classification  (Liebig,  Bemsen,  Play- 
fair,  Roseoe  and  others)  ;  Theories  of  Chemical  Action 
and  Constitution  of  Molecules  (Williamson  and  Frank- 
land);  Classification  and  Nature  of  Elements  (Crookes. 
Mendeleeff,  Ramsay);  Physical  Chemistry  (Rumford, 
Tvndall,  Maxwell,  Kelvin,  Rayleigh,  Arrtbenius,  Thomson 
J.  J.,  Ostwald,  Walker,  Remsen,  and  others);  Stereo- 
Chemistry  (Van  T'Hoff  and  others)  Chemistry  of  the 
Radio-Active  Elements  (Becquerel,  Curie.  Rutherford  and 
others)  ;  Organic  Chemistry  (Pasteur,  Thorjje  and  others)  ; 
Modern  Chemistry  (Thorpe,  Dean.  Armstrong  and 
others). 

We  have  considerably  abridged  Sir  Robert's  list  of 
names.  As  it  stands,  it  comprises  .52  British.  1  1  American, 
1.5  French.  12  German.  5  Swedish.  1  Dutch.  2  Italian.  1 
Swiss   and    1    Russian    names. 

In  a  corresponding  list  of  metallurgical  chemists,  chiefly 
modern.  77  British  names  are  given.  .39  American,  22 
German  and  Austrian,  and  25  French.  Both  lists  are 
instructive  and  suggestive  to  the  student. 

Referring  to  British  pioneers  in  the  field  of  chemistry. 
.Sir  Robert  says:  "No  other  nationality  can  out  do  such  a 
list,  and  certainly  not  Germany ...  Si)eaking  of  the  Ger- 
man nation,  I  have  never  felt  alarmed  about  their  compe- 
tition, whether  mental  or  physical.  It  is  true  their  in- 
dustry and  application  cover  a  multitude  of  their  sins,  but 
I  see  no  reason  to  think  that  they  are  superior  men ;  quite 
the  contrary. 

"The  early  history  of  chemistry,  in  fact  the  recent  past 
too,  abound  in  names  of  English  rather  than  Teutonic  in- 
vestigators...  In  the  past  the  German  played  his  cards 
so  well  that  he  earned  a  reputation  which  he  really  did 
not  deserve...  He  capitalized  on  this  reputation  ...  until 
it  required  a  great  war  to  disillusion  the  rest  of  the  world." 

Sir   Robert    Hadfield's   Research    Work 

Sir  Robert  Hadfield's  research  work  has  extended  over 
.■i9  years.  The  results  are  embodied  in  130  papers  read 
before  scientific  societies  and  in  numerous  published 
articles.  The  most  notable  part  of  his  labours  has  been 
the  assistance  he  has  constantly  given  to  unnumbered 
fellow-workers,  particularly  in  researches  having  to  do 
with  iron  and  steel  alloys.  Throughout  this  period  be  has 
maintained  active  co-operation  with  no  less  than  250  fel- 
low-investigators in  Europe,  America  and  Asia.  His  work 
is  doubly  valuable  because  of  the  constant  inspiration  and 
help  that  he  has  vouchsafed  to  others.  Here  we  may  well 
quote  the  late  Professor  Floris  Osmond.  the  eminent 
French  metallurgist: — "The  series  of  the  Hadfield  alloys 
had  been  pre])ared  with  a  degree  of  technical  skill  which 
upset  many  falsely  conceived  ideas,  resulting  from  im- 
perfect  preparation    or    from    f.iulty    manipulation.      Had- 
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field's  method  was  a  truly  scientific  one.  by  means  of 
which  all  the  independint  variables  wliieh  could  be  dis- 
posed of  were  eliminated,  ^\■it]l  the  materials  for  inves- 
tigation thus  prepared..  .  .the  results  obtained  were  at 
once  clear,  coherent  and  definite.  Moreover,  Hadfield 
had  not  only  made  the  best  jjcrsonal  use  of  his  wealth  of 
material,  but  with  never-failing  generosity ..  .he  had 
l)Iaced  it  at  the  dis))osal  of  those  inventors  who  were 
desirous.  .  .of  using  it  for  tlieir  own  reseaches."  Professor 
Osmond,  continuing,  remarks  upon  the  conditions  pro- 
ducing three  essential  types  of  iron;  the  first,  soft  iron: 
the  second,  hard  quenched  steel  and  its  kindred  alloys. 
and  the  third,  non-magnetic,  malleable  .steels  which  are 
very  difficult  to  work  by  forging.  "The  first  two  had 
been  familiar  since  the  dawn  of  history;  the  third  was  due 
to  the  discoveries  of  Hadfield.  Considered  from  this 
point  of  view,  the  discovery  of  manganese  steel  was  not. 
tlierefore,  a  discovery  only  of  a  new  alloy,  curious  and 
yet  useful,  but  it  ranked  as  a  discovery  equal  in  importance 
to  that  of  the.  .  .hardening  of  steel  by  quenching."  In  the 
discoverer's  own  words:  "It  was  tlie  first  voyage  of  the 
ship  of  modern  metallurgy  into  the  then  practically  un- 
known sea  of  ferrous  alloys." 

Hadfield  not  only  developed  the  metallurgy  of  man- 
ganese steel,  but  he  followed  this  with  fruitful  researches 
in  alloving  steel  with  silicon,  nickel,  chromium,  aluminium 
and  other  elements.  His  extraordinary  success  is  to  be 
attributed  in  great  |>art  to  the  mose  careful  preparation 
of  all  materials  to  be  tested,  and  to  the  willing  assistants 
that  worked  under  liis  direction  from  the  year  1882  onward. 

When  his  investigations  were  begun,  very  little  was 
known  of  alloy  steels,  Mushet's  self-hardening  tool  steel 
being  the  chief  special   steel   in   use. 

Manganese  Steel 

In  tiie  year  1888.  Hadfield  read  a  i)aper  before  the  In- 
stitution of  Civil  Engineers,  giving  an  account  of  his  dis- 
covery of  the  method  of  producing  manganese  steel  and  of 
the  alloy's  properties.  The  first  specimens  had  been 
shown  in  September.  1882.  The  introduction  of  the  alloy 
industrially  was  beset  with  difficulties.  More  encourage- 
ment was  met  in  the  L'nited  States  than  on  the  other  side 
of  the  Atlantic.  But  prejudice  and  technical  troubles 
have  been  overcome. 

The  immense  importance  of  tiiis  alloy  during  the  war 
is  well  illustrated  by  Sir  Robert.  Tens  of  thousands  of 
lives  were  saved  and  severe  liead  wounds  prevented  by 
the  use  of  manganese  steel  "tin  hats".  Strange  to  say. 
this  alloy  was  used  only  by  the  British,  whose  helmets 
were  immenselj'  superior  to  those  worn  by  the  French  and 
German  troops.  To  produce  the  British  helmets,  large 
ingots  had  to  be  reduced  to  sheets  of  only  0.036-inch  thick- 
ness. Mr.  ,J.  Brodie,  in  conjunction  with  Messrs.  Thomas 
Firth  and  Sons.  Sheffield,  have  the  credit  of  introducing 
manganese  steel  for  this  purpose.  Shrapnel  bullets,  at  as 
low  a  velocity  as  3.50  feet  per  second,  would  easily  per- 
forate the  French  helmet.  The  German  helmet,  though 
heavier  and  thicker,  was  similarlj-  susceptible  to  shrapnel. 
The  British  helmet  resisted  shrapnel  bullets  up  to  velo- 
cities of  between  7.50  and  900  feet  per  second. 

Sir  Robert  informs  us  that  during  the  very  week  in 
which  the  Armistice  was  signed,  the  French  Government' 
sent  a  special  Commission  to  London  to  interview  him  on 
the  practicability  of  supplying  the  Frencli  army  with  large 
lumibers  of  manganese  steel  iielmets.  Amongst  number- 
less other  special  applications  of  the  alloy,  its  non-magne- 
tic quality  made  it  wonderfully  useful  in  the  construction 
of  marine  mines.  The  ab.sence  of  magnetism  rendered  de- 
tection by  the  enemv  more  difficult. 


Low  Hysteresix  Steel 

Low  hysteresis  steel  is  an  alloy  of  iron  and  silicon.  Had- 
field announced  his  discovery  of  this  new  combination  in  a 
])aper  read  before  the  Iron  and  Steel  Institute  in  188S). 
The  heat  treatment  of  the  alloy  was  also  evolved  by  Sir 
Robert.  Under  low  magnetizing  forces,  this  steel  is  even 
more  magnetic  than  iron  itself,  and  largely  reduces  the 
waste  of  energy  previously  met  with  from  hysterisis  and 
eddy  current.  It  is  now  universally  used  in  the  construc- 
tion of  transformers  and  other  electrical   a|))>aratus. 

From  authoritative  data.  Sir  Robert  has  estimated,  ap- 
proximately but  conservatively,  the  annual  saving  to  the 
world  that  has  resulted  from  this  discovery.  The  saving 
in  coal  is  about  five  million  tons  per  j'ear,  or  at  least 
£7,000.000  for  this  item  alone.  The  saving  in  the  smaller 
quantity  of  copper  required  in  the  new  types  of  trans- 
former is  great,  but  is  not  calculable.  Neither  is  the 
saving  of  si)ace  calculable.  Moreover,  low  hysteresis  steel 
does  not  age. — in  fact  it  improves  with  service.  With  the 
old  transformer  materials,  energy  losses  were  appalling. 
Sir  Robert  mentions  one  case  where  a  battery  of  trans- 
formers showed  a  loss  of  20  per  cent,  after  a  year  of  ser- 
vice; that  is,  nearly  one-fifth  of  the  coal  employed  to 
generate  energy   was  being  thus  wasted. 

The  head  of  the  research  laboratories  of  the  Westing- 
house  Electric  Company  estimates  the  total  saving  brought 
about  by  Sir  Robert's  discovery,  up  to  the  present,  at  not 
less  than  .+3  tO, 000 ,000.  or  "nearly  enough  to  build  the. 
Panama    Canal." 

*  *      * 

Sir  Robert's  address  is  replete  with  interesting  referen- 
ces and  allusions  of  the  most  varied  character.  He  alludis. 
at  some  length,  to  the  history  and  work  of  the  Royal  .Socie- 
ty, which  was  granted  its  charter  of  incorporation  in  tlic 
year  1(562,  and  of  which  King  Charles  II  was  a  distinguish- 
ed and  enthusiastic  patron.  The  Society's  membership 
has  embraced,  for  two  and  a  half  centuries,  the  flower  of 
British  scientists — Isaac  Newton.  Count  Rumford.  .lames 
Watt.  Benjamin  Franklin.  Stephenson.  Huxley.  Tyndall. 
and  a  host  of  other  leaders.  It  may  be  noted  that  in  1753 
Benjamin  Franklin  was  awarded  the  Copley  Medal,  the 
highest  honour  in  the  bestowal  of  the  Royal  Society.  Three 
years  afterwards  he  was  elected  a  Fellow.  His  name  was 
entered  as  a  member  along  with  a  record  of  a  Council  re- 
solution that  he  was  not  to  be  required  to  pay  an  entrance 
fee. 

*  #     * 

In  his  concluding  remarks.  Sir  Robert  quotes  a  Latin 
sentence  written  by  Oliver  Cromwell  in  a  prayer  book.  It 
reads: — "Qui  cessat  esse  melior  cessat  esse  bonus."  Freely 
translated,  this  may  be  rendered: — "He  who  ceases  to  aim 
at   better  things  will   cease  to  do  good  things." 


ELECTRO-DEPOSITWX  OF  TRON 

1)1  yiew  of  the  extended  use  of  electro-deposited  iron 
for  many  industrial  purposes,  the  Department  of  Scien- 
tific and  Industrial  Research  (Great  Britain)  has  con- 
sidered it  advisable  to  issue  a  bulletin  (No.  6)  ^yhich 
embodies  the  results  of  research  carried  out  by  Mr.  W. 
E.  Hughes,  with  the  a.ssistance  of  grants  made  by  the  De- 
partment. The  contents  of  the  report  ai'e  arranged 
under  the  following  headings  among  other: — (1)  In- 
troduction. (2)  General  note  on  the  description  of  the 
deposits:  (a)  On  the  effect  of  temperature:  (b)  cur- 
rent density;  (c)  mechanical  movement.  (3)  Introduc- 
tion to  theoretical  part.  (4)  The  crystallisation  of  subs- 
tances in  general.  (5)  Application  to  electro-deposited 
metal.    (6)  Workshop    application.    (7)  Bibliography. 
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(Abstract  of  papi-r  read.  A] 
before   tiie   Staffordsliire    Iron 

The  next  two  <m-  tlir;;-  years  will  iindoubteilly  (letrnniue 
wliether  British  iiroductien  and  ix])ort  trade  in  iron  and 
steel  is  goinjj'  to  regain  its  former  pre-eminence  or  sink 
to  a  subordinate  position.  At  tremendous  cost  to  itself,  tli- 
industry  is  setting  its  bouse  in  order,  .ind  is  now  in  .1  jiosi- 
tion  to  liold  its  own  in  the  world. 

Since  I'.ngland  is  .America's  greatest  single  customer,  the 
Inited  States  would  cordially  welcome  the  eoiuplete  reha- 
iiililation  of  Uritish  iron  and  steel  manufacture.  In  what 
follows,  an  effort  will  be  made  to  jiortray  the  British 
situation  in  comparison  with  that  of  othi  r  countries.  The 
writer  feels  that  the  |)osition  of  the  I3ritisli  iron  and  steel 
industry  is  not  by  any  means  as  desperate  as  lias  from 
time  to  time  been  made  (nit. 

Prudiictidii 

In  I!)21  Great  Britain  produced  2.611,1'00  tons  of  pig- 
iron,  compared  with  8,03K700  tons  in  1920  and  10,260,000 
tons  in  l!)i;3.  this  last  being  a  year  of  maximum  output. 
The  coal  strike  and  bad  trade  account  for  these  figures.  It 
is  well  to  note  that  pig-iron  production  in  the  United 
States  fell  from  36,92.5,987  tons  in  1920  to  l(»,(i88,12()  tons 
in   1921. 

The  1921  production  of  steel  ingots  and  castings  in 
Great  Britain  last  year  was  3,62.5,800  tons;  that  of  1920, 
9,067,300  tons.  .X  similar  decrease  was  noted  in  the 
United  States.  Even  in  abnormally  stimulated  Germany, 
the  output  was  only  60  per  cent,   of  capacity. 

But  production  statistics,  even  those  of  the  most  recent 
date,  form  merely  a  jumping-off  place  for  any  discussion. 
It  is  the  statistics  of  the  future,  and  not  those  of  the  ])ast. 
that  are  of  primary  iterest  to  business  men. 

Wages   and   Output    per    li'nrhir 

Except  for  the  United  States  and  Great  Britain,  there 
seem  to  be  no  reliable  wage  statistics  available.  The  aver- 
age weekly  wage  of  iron  and  steel  workers  in  the  United 
States  has  been  reduced  from  £9-ls.-6d.;  .January  1921,  to 
£l-8s.-0d.  This  is  still  considerably  higher  than  that  paid 
in  Great  Britain,  where  the  reduction  has  been  from  ^ 4- 
16s. -8d.  to  £3-ls.-6d.  At  jiresent.  British  wages  in  general 
seem  to  be  2.3  per  cent,  under  those  ))aid  in  .American  steel 
works. 

The  only  reason  why  Unitt  d  .States  iron  and  steil  works 
can  compete  in  such  markets  as  South  .Vmcrica  with  the 
output  of  British  works  is  on  account  of  the  larger  output 
per  man  obtained  in  the  newer  countrv.  Here  we  touch 
upon  one  of  the  |)roblems  th,it  the  British  iron  and  steel 
industry  has  still  to  solve. 

The  average  production  of  the  United  States  Steel  Cor- 
poration in  1921,  was  ;57  tons  of  steel  ingots  per  man; 
in  1920,  72  tons;  in  1917,  76  tons.  The  corresjionding 
figure  for  workers  in  Great  Britain  was  46  tons.  Whilst 
there  are  perlia|>s  half  a  do/.<n  plants  in  Great  Britain  a]i- 
proaching  the  higher  out])ut  |)cr  man,  yet  there  appears  to 
be  an  excess  of  antiquated  jilants.  Bringing  these  up  to 
the  level  of  new  works  will  involve  large  expenditure  and 
much  scrapping  of  existing  equipment,  and  is  therefore  a 
problem  that  can  only  be  solved  over  a  period  of  years. 

The  average  output  per  man  in  Germany  is  about  (>0 
tons,  or  some  14  per  cent,  less  than  the  American  standard 
although  considerably  above  the  British  standard.  Any 
menace  that  may  emanate  from  Germ.my  will  be  found  to 
lie   in   this   field   of   labour   efficienev    rather    than    in    anv 
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.uixantage  Germany  may  possess  from  a  temi)orary  disloca- 
tion of  the  fate  of  exchange.  \\'agcs  expressed  in  marks 
li,iv<'  mor('  than  doubled  during  the  |)ast  six  mnntlis.  .-md 
tlu'  end  of  this  inflation  is  not  yet  in  sight.  'I'h-  .ibility  of 
(rerman  iron  and  .steel  makers  to  get  out  umre  tons  })er 
man  than  in  British  works  is  a  far  more  serious  matter, 
in  the  writer's  estimation,  than  the  cxehange  situation. 

Loicer   Wages   in   France  and   Belg'inni 

.At  the  present  time  a  common  workman  in  the  Lorraine 
or  Luxembourg  steel  i)lants  earns  about  £2  ))er  week,  as 
contrasted  M'itli  £3-1.5. -6d.  in  Great  Britain;  but  there  arc 
eom))ensating  cost-factors  everywhere  on  the  Continent 
which  to  a  large  measure  vitiate  the  advantage  shown  in 
the  wage  rates  alone.  So  far  as  w'ages  are  concerned. 
Great  Britain  has  an  advantage  com])ared  with  her  great 
American  competitor,  and  a  disad\antage  with  reference  to 
her    Continental    neighbours. 

But  Great  Britain  has  an  advantage  over  Belgium. 
France  and  Luxembourg  in  the  lower  price  of  coke,  and  in 
the  near  future  the  best  CJerman  coke  will  probably  be 
about  the  same  price  as  British  coke.  The  latter  is  also 
about    ls.-6d.   lower  in  price  than   United   States   coke. 

Iron    Ore 

The  advisability  of  using  only  a  |)ortion  of  native  ores 
in  any  European  furnace,  and  using  ore  higher  in  iron 
to  raise  the  furnace  burden,  probably  offsets  the  higher 
prices  paid  for  imported  ore  in  Great  Britain.  American 
ore  delivered  to  lower  I,ake  ports  is  today  about  28s.  per 
ton.  As  far  as  both  ore  and  fuel  costs  at  the  furnace  are 
concerned,  British  pig-iron  jjroducers  have  a  slight  ad- 
vantage over  their  American  competitors.  But  this  is 
neutralized  by  the  fact  that  in  Great  Britain  the  average 
blast-furnace  has  a  daily  capacity  of  77l'o  tons,  whilst  in 
the  United  States  it  is  334  tons.  Coke  consumption  per 
ton  of  j)ig-iron  is  1.20  tons  in  Great  Britain;  in  the  L^nited 
States  it  is  1.01.5  tons.  Thus  the  higher  price  of  fuel  in 
America  is  balanced  by  the  lower  consumption. 

British  scrap  is  at  about  the  same  level  as  is  .American, 
and  both  are  much  lower  in  ])rice  than  on  the  Continent. 

Fairly  Favourable  Position 

British  iron  and  steel  producers  are  thus  in  a  favourable 
position  with  reference  to  ore,  fuel  and  scrap ;  and  their 
wage  costs,  while  lower  per  hour  than  those  of  the  United 
States,  are  perhaps  higher  per  ton  than  any  of  their  com- 
petitors. Increasing  the  output  per  man  will  accomplish 
more  than  further  reductions  in  wages. 

A  year  ago  the  United  Kingdom's  export  quotations 
were  almost  invariably  higher  than  those  of  any  other 
country.  Today,  British  prices  are  either  at  a  near  the 
bottom  of  the  li.st.  If  the  volume  of  business  were  satis- 
factory, present  prices  would  not  be  as  unprofitable  as 
they  arc  with  the  current  limited  tonnage. 

Current  Briti.sh  exports  of  iron  and  steel  products  are 
at  the  rate  of  93  per  cent,  of  the  monthly  average  for  1920, 
when  market  conditions  were  unusually  flourishing.  But 
compared  with  the  average  of  the  two  years  prior  to  the 
war,  they  now  show  a  falling  off  of  about  38  per  cent. 

International  trade  in  iron  and  steel  probably  reached 
the  lowest  point  it  will  touch  for  some  time  to  come,  last 
.luly.  France,  Germany  and  Belgium  are  growing  rela- 
tively weaker,  and  Cireat  Britain  and  the  L'nited  States 
stronger,   in   export    trade. 
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Girmaii  exporters  are  Iiandicai)i)ed  at  llie  present  tiiiu: 
In-  diffieiilties  in  quoting  firm  priees  for  future  deliveries. 
I'neertain  conditions  necessitate  prices  being  quoted  irci- 
leihcnd,  or  subject  to  increases  witliout  notice  to  tlie  pur- 
cliaser.  The  German  producer  nuist  be  ))repared  for  rapid 
changes  in  the  value  of  the  mark.  Thus  (Jermany  will  not 
this  year  be  as  serious  a  competitor  of  (Jreal  Britain  as 
will  the  United  States. 

l''rance  exi>orted  iron  and  steel  last  year  to  the  amount 
of  1.620.800  tons,  nearly  three  times  as  much  as  her  best 
pre-war  record.  While  France  will  continue  to  be  a  strong 
factor,  she,  like  Germany,  was  sjiecially  favour,  d  in  recent 
months,  and  is  now^  facing  more  adverse  conditions.  Tin- 
very  high  cost  of  coke  is  a  serious  matter. 

Belgium's  export  trade  has  reached  .i  low  el>b  on  .le 
count  of  labour  troubles  and  other  difficulties  surrounding 
production.  However,  Belgian  jjrices  are  now  on  a  fairly 
favourable  basis. 

Trade  in   Specific  Areas 

The  greatest  steel-consuming,  as  distinct  from  producing, 
districts  of  the  world  are  South  America,  Southeastern 
Asia,  China.  Japan  and  Australasia.  To  these  may  be 
added  certain  countries  in  Euro])e.  such  as  Spain  and  Italy. 
All  these  countries  combined  produce  not  more  than  1 .  lOO,- 
000  tons  of  pig-iron  in  a  year,  while  t'leir  annual  consump- 
tion of  iron  and  steel  products  exceeds  10,000,000  tons. 

In  South  America,  Germany  had  the  lead  before  the 
war,  with  the  United  Kingdom  second  and  the  United 
States  third.  Great  Britain  now  leads,  with  Germany 
second  and  the  United  States  third,  although  during  the 
war  the  United  States  had  a  practical  monopoly  of  the 
trade. 

In  that  part  of  Southeastern  Asia  extending  from  Ka- 
rachi around  to  French  Indo  China,  the  increase  of  British 
exports  has  been  remarkable.  Exports  for  January  of 
this  year  were  68,000  tons,  slightly  in  excess  of  the 
monthly  average  for  191. '5.  Germany,  too,  has  made  gains 
in  this  territory,  hut  they  have  been  nothing  eomjiared  to 
those  of  Great  Britain.  American  exports  are  rapidly  re- 
suming their  pre-war  position  of  about  .'5,300  tons  monthly. 
It  is  possible  that  the  British  iron  and  steel  exports  may 
take  in  the  Gulf  States  and  Pacific  Coast  districts,  but  this 
would  not  likely  assume  any  considerable  volume. 

The  British  home  market,  given  over  bodily  to  foreign 
producers  last  summer,  has  been  practically  all  recovered. 
The  present  small  volume  of  business  is  due  in  great  ))art 
to  the  tremendous  sluniji  in  shipbuilding.  The  effect  of 
high  railway  rates  is  also  a  drawback,  tliougii  this  has 
been   sometimes   exaggerated. 

Effect    of    Trade   Agreements 

From  an  outside  point  of  view,  it  might  appear  that 
some  of  the  trade  combinations  and  agreements  among  pro- 
ducers to  maintain  prices,  are  perhaps  detrimental  to  the 
general  welfare  of  the  country.  Free  competition  is  cer- 
tainly a  great  factor  in  raising  the  general  efficiency  of 
industry.  Though  a  ruthless  instrument,  because  it  drives 
inefficient  concerns  out  of  business,  in  the  long  run  it  has 
a  beneficial  effect. 

In  the  United  States,  in  s])ite  of  the  fact  tiiat  one  cor- 
))oration  produces  about  one-half  the  tonnage,  competition 
is  exceedingly  keen,  and  a  large  number  of  independent 
producers  are  constantly  operating  along  their  own  indi- 
vidual lines.  Furthermore,  the  law  against  trade  combina- 
tions is  trietly  enforced.  Fifteen  years  of  free  competition 
in  the  United  States  tends  to  indicate  that  there  is  some- 
thing to  be  said  for  it. 


Salesmanship  is  anotliir  phase  of  the  problem.  In 
limes  like  the  present,  iron  and  steel  must  be  xtild.  It  is 
not  sufficient  merely  to  name  a  jjricc  and  sit  tight. 

The  function  of  technical  rcsearcli  is  to  reduce  the  cost  of 
))roduetion  and  develop  new  i)rodu<-ts.  The  function  of  in- 
dustrial research  is  to  develop  new  uses  for  existing  ))ro- 
duets,  and  trade  in  new  markets.  In  1S)20  tile  production 
of  steel  in  the  United  States  w.is  cS20  pounds  per  ca])ita 
of  the  whole  po))ulation;  in  (jrcat  Britain  in  the  same  year 
it  W'as  I'.'iO  jjounds.  No  one  winild  expect  British  outjMit 
to  reach  the  .\merican  level,  owing  to  the  fundamental 
difference  in  the  two  countries.  But  the  question  still  re- 
mains whether  the  British  iron  and  steel  industry  should 
be  content  with  an  output  of  loO  pounds  i)er  ca))ita,  in 
view  of  what  is  achieved  elsewhere. 

liidustri.il  research  certainly  )iroves  tli.il  there  is  no 
siuli  thing  as  a  fixed  quantity  of  demand  even  for  iron 
.111(1  steel. 


TIN 

Periodically  tlnM-e  nvo  stiileineiits  fiiMt  ii  satisfactory 
.subsfihite  for  tin  I'oi'  ]ilating  lias  been  found;  but  still 
tin  remains  the  prineijial  means  of  |irotectiiig  iron 
from  riistmg.  In  its  recently  jiubli.shed  bulletin  on  Tin 
1!)18-1919,  the  Iiuperiai  Mineral  Resources  Bureau  luis 
broug'ht  together  eoinprehensive  information  about  the 
tin  resources  of  the  Empirp.  and  a  siuniiiary  of  tlie 
world's  resources,  annual  reiiuii'enu'nts  and  past  ]iro- 
duetion  and  use. 

The  only  important  ore  of  tin  is  cassiterite,  the  oxide. 
The  great  bulk  of  the  w'orld's  output  is  derived  from  allu- 
vial deposits.  Vein  workings  are  as  yet  unimportant.  The 
present  methods  of  smelting  tin  are  essentially  crude,  and 
electrolytic  refining  has  not  yet  been  brought  to  a  point 
where  its  advantage  over  older  methods  is  firmly  estab- 
lished. 

A  graph,  showing  average  jirices  )ier  ton  for  1  tO  years, 
indicates  a  widely  fluctuating  market.  In  1870,  the  price 
was  less  than  £70  per  ton.  During  the  later  years  of  the 
Najioleonic  wars,  the  price  rose  to  nearly  .£160,  fell 
thereafter,  rose  again  during  the  Crimean  campaign,  and 
then  displayed  irregular  movements  (a])proximate  pe- 
riods of  high  prices  recurring  every  o  or  7  years)  until  the 
late  war,  when  the  ascent  to  £;^S0  per  ton  was  spectacu- 
larly rai)id.  Of  late  years  it  has  fallen  once  more,  the 
present  price  being  round  £.l6.i  per  long  ton. 

Of  the  world's  total  out|)ut.  the  British  Empire  contrib- 
utes slightly  over  li.ilf.  In  this  ))roduction  the  F^ederated 
Malay  states  are  by  for  the  largest  factor,  Australia 
coming  next,  followed  by  Nigeria,  United  Kingdom  and 
South  Africa  in  order  of  naming.  Of  foreign  countries, 
Bolivia  ranks  highest,  contributing  about  one-fifth  of  the 
world's  total,  the  Dutch  East  Indies  ranking  a  good  sec- 
ond. The  aggregate  smelting  e.ipacity  of  the  various 
leading  consuming  and  producing  countries  exceeds  the 
annual  supplies  of  ore,  considerably. 

It  is  somewhat  anomalous  that,  while  the  United  States 
consumes  more  than  10  per  cent,  of  the  world's  produc- 
tion it  ))roduces  practically  no  tin.  In  both  the  United 
States  and  Canada  there  have  been  local  flurries  over  the 
discoveries  of  tin-bearing  veins  in  granite  and  granite- 
porphyry  dykes ;  but  nothing  has  come  of  them. 

There  seems  to  be  no  valid  reason  why  payable  tin  de- 
])osits  should  not  be  discovered  in  the  northern  half  of 
this  continent.  Incidentally,  tin  may  be  replaced  in  com- 
merce by  other  metals,  but  there  will  ever  be  a  strong 
demand  for  it.    _ 
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At  tlie  Animal  Meeting  held  in  Loudon  on  May  4tli. 
and  Jlth.  many  papers  were  presented  dealing  with 
ilifferent  branches  of  the  industry,  or  with  the  metal- 
lurgy of  steel.  Three  papers  gave  consideration  to 
tiie  efficiency  of  certain  operations  in  the  industry, 
whilst  the  other  contributions  described  results  of  lab- 
oratory investigations  into  various  prolilcnis  connecTcil 
with  iron-carbon  alloys.. 

lihist -Furnace  Filliiuj 

•••Notes  on  Blast-Furnaee  Filling""  by  Mv.  1).  E. 
Roberts,  (Cardiff)  was  devoted  mainly  to  a  general 
comparison  of  the  two  principal  types  of  uu^clianical 
equipment  for  charging  blast-furnaces,  the  ski])  type 
and  the  bucket  type.  Eighteen  figures  and  a  photo- 
graph of  different  mechanical  charging  systems  at 
work,  or  proposed,  in  the  U.  S.  A.,  Great  Britain,  and 
on  the  continent  of  Europe  serve  to  illu.strate  the  paper. 
The  author  emphasize.s  '•that  the  question  of  good 
distribution  is  a  most  vital  matter  in  a  blast-furnace, 
and  any  reasonable  outlay  is  .justified  in  obtaining 
it.""  For  that  reason  he  favors  the  bucket  design. 
British    Siemens   Furnace   Pniciicc 

••British  Siemens  Furnace  Practice""  by  Mr.  Ficd 
Clements.  (Rotherham)  is  an  exhacstive  analysis  of 
the  thermal  efficiency  of  a  60-ton  Siemens  furnace 
making  basic  steel  at  the  Park  Gate  Woi'ks  near  Rot- 
herham, England.  The  paper  is  accompanied  by  no 
less  than  fourteen  large  sheets  giving  details  of  chem- 
ical and  thermal  balance  sheets,  furnace  designs, 
temperature  graphs,  fuel  and  air  consumptions,  data 
of  furnace  charges,  etc.,  etc. 

Regarding  the  heat  balance  the  author  says,  '•then' 
are  two  facts  which  deserve  special  remark : 

(1).  "The  thermal  benefit  of  charging  hot  mixer  met- 
al, as  distinct  from  the  undoubted  chemical  advantage, 
beonu's  very  apparent  as  the  metal  brings  in  19.2  xlO" 
C.  H,  U.,  which  is  40.5  per  cent,  of  the  total  showni, 
and  it  can  be  taken  that  a  larger  proportion  of  heat 
liuni  this  would  be  required  to  melt  it  were  the  metal 
charged  cold. 

(2). •'The  over-all  thei^mal  efficiency  amounts  to 
oidy  16.98  per  cent,  and,  in  view  of  the  considerable 
beat  loss  which  thi.s  indicates,  it  becomes  of  great  im- 
|)ortance  to  investigate  the  heat  distribution  through- 
out the  furnace  installation,  and  to  examine  whether 
any  means  of  prevention  or  recovery  can  be  adopted." 

Mr.  Clements  gives  the  following  figures  as  the  dis- 
tribution of  the  heat  lo.sses. 

(A)   Radiation  from  the  bath  and  jiort  ends 
44.2  per  cent. 

(B).  Radiation  from  the  regenerators  l.j..")  per  cent. 

(C)  Radiation  from  flues  4.1  per  cent. 

(D)  Heat  lost  with  the  gases  to  the   chimney  36.2 

per    cent. 

The  paper  concludes  with   the  consideration   of   the 
design  of  a  furnace  of  100  tons  capacity,  and  the  sug- 
gested arrangement  of  such  a  furnace  is  given. 
Power  Production 

••Recent  Developments  in  Power  Production'"  was 
the  title  of  a  paper  by  Mr.  D.  L,  Selby-Bigge,  (London). 
This  eommnnication  called  attention  to  the  fact  that 
in  Great  Britian,  coal  i-emains  the  liasic  s(uirce  from 
which  the  bulk  of  the  power  is  derived.  Attention  was 
directed  to  the  cleaning  of  low  gi-ade  fuels  by  Froth 


I  by  Bei-nard  Collitt,  F.I.C..  F.C.LC.) 

Flotation  processes;  the  increase  in  the  size  and  capa- 
city of  water  tube  boilers:  the  increased  working  pres- 
sures of  steam  employed,  mechanical  stoking :  the  use 
of  pulverised  fuel ;  waste-heat  boilers.  The  employ- 
ment of  powdered  fuel  for  re-heating  furnaces  was 
also  dealt  Avith,  and  figures  given  showing  the  results 
obtained  at  the  works  of  Messi-s.  Schneider  et  Cie. 
Creusot.  Working  on  ingots  and  billets  at  the  rate  of 
4")  tons  per  8  hours,  the  average  of  a  six  months'  run 
including  meal  stoppages,  Sundays,  etc.,  was  176  lbs. 
of  coal  (22  per  eent.ash)  consumed  per  ton  of  metal 
heated  from  cold  to  rolling  temperature. 

Heat  of  Formation  of  Pearlite 
Amongst  the  scientific  papers  presented,  pearlite.  as 
a  constituent  of  steels  or  of  iron-carbon  alloys,  receiv- 
ed considerable  attention.  N.  Yamada  (Tohoku  Im- 
perial University,  Japan.)  gave -the  results  of  his  in- 
vestigations into  the  heat  of  transformation  of  aus- 
tenite  to  martensite  and  of  martensite  to  pearlite.  The 
calorimeter  used  for  the  experiments  was  described, 
and  with  this  instrument  the  heat  of  dissolution  of  car- 
bon in  iron  was  measured  for  six  kinds  of  carbon  steels : 
it  was  found  to  increase  linearly  with  the 
content  of  carbon  in  steels,  an.l  to  amount  to  1130  cal- 
ories per  gramme  of  carbon.  The  heat  of  the  allo- 
tropic  transformation  austentic-martensite  is  stated  to 
increase  linearly  with  carbon,  and  to  amount  to  5.6 
calories  per  gramme  for  eutectoid  steel.  The  specific 
heats  of  troostite.  sorbite,  and  pearlite  have  the  same 
value  within  the  limit  of  experimental  error. 

A.  F.  Hallimond  (London.)  contributed  a  paper  on 
"Delayed  Crystallisation  in  the  Carbon  Steels:  the 
Formation  of  Pebrlite.  Troostite.  and  iMartensrte, "' 
whilst  J.  H.  Whitely  (Stockton.)  dealt  with  --The  For- 
mation of  Globular  Pearlite"".  As  a  result  of  his  work, 
Mr.  Whitely  states  that  the  carbide  constituent  of  pear- 
lite does  not  at  once  dissolve  completely  at  Acl. 
With  coarse-grained  hyjio-eutectoid  steel,  heating  for 
more  than  15  minutes  is  neede.l  at  760  deg.  C.  40  deg. 
C.  above  Acl,  to  effect  a  complete  solution,  and  much 
longer  periods  at  lower  temperatures.  The  persistence 
of  the  nuclei  also  depends  to  a  large  extent  upon  the 
:  ize  of  the  pearlite  grain.  Increase  of  the  grain-size 
retards  solution.  On  cooling,  these  residual  nuclei, 
even  if  ultramSeroscopie  in  size,  inoculate  the  solid 
solution  at  the  transition  point,  and  the  pearlite  so 
formed  is  spheroidal  and  not  lamellar  in  structure. 
Globular  pearlite  can  be  formed  in  hypo-eutectoid  steel 
at  a  temperature  15  to  20  deg.  C.  higher  than  lamellar 
pearlite.  It  is  suggested  that,  in  hypo-eutectoid  steels 
at  any  rate,  the  formation  of  lamellar  pearlite  only, 
during  slow  cooling,  indicates  the  entire  absence  of 
carbide  nuclei  from  the  solid  solution. 
The  Structures  of  Pearliti 
Of  much  interest  to  metallographers  was  a  ])aper  by 
Colonel  N.  T.  Belaiew  (London)  entitled  '•The  Inner 
Structure  of  the  Pearlite  Grain"".  In  this  communica- 
tion Col.  Belaiew  points  out  that  in  a  grain  of  lamellai- 
pearlite  the  arrangement  of  the  cementite  lamellae 
is  roughly  parallel  to  one  another  and  to  the  crystallo- 
graphic  plane  of  the  grain,  presumably  to  one  face  of 
the  cube.  A  secant  plane  perpendicular  to  that  face  will 
be  found  normal  to  the  lamellae,  and  the  angle  of  in- 
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cliuation  for  that  plane  will  be  zero.    All  tlie  lamellae  The   foMowiii};:   table   sliows   the   difference   between 

of  the  grain  will  be  seen  on  the  normal  plane,  and  the  normal  and  abnormal  steels: 

distance  between  two  lamellae  on  snch  a  plane  will  b(!  i     •      i 

the  actual  distance.    But,  if  the  section  of  the  grain  of  -Normal   Steel            .\hiiormal  Steel 
pearlite  does  not  form  a  secant  plane  perpendicular  to  De])th    of    ease      Deeper,     with      Thinner      with 
the  face  of  the  cube,  then,  as  the  angle  of  inclination  and     maximum      less  maximum      liigher     maximum 
increases,  the  number  of  lamellae  seen  on  the  section  carbon   content,      carbon    content      carbon  content 
decreases,    and    the    i^pparent    distance    between    two  than     abnormal      than  normal  steel, 
lamellae  increases.    When  the  angle  of  inclination  ap-  steel, 
proaches  80  deg.  the  distance  between  the  lamellae  be- 
comes five  times  greater  than  when  the  angle  is  0  deg.  Core.                          Large     grain      Small    grain    size, 
ten  times  at  84  deg.,  and  twenty  times  at  87  deg.    The  size.    Angular      Rounded      outline 
aspect  of  pearlite,  as  we  are  accustomed  to  see  it.  must  oiitline  of  pearl-      of  jjcarlitic  areas, 
exhibit  a  considerable  change  on  some  sections.  itie  areas. 

Some  of  the  alloys  which  Colonel  Belaiew  examined  Oradation  zone.      Same.                        Same 

during  his  work  on  this  subject  were  made  in  Russia  °   "^• 

so  long  ago  as  1915  under  conditions  of  extremely  slow  Hypereutectoid      Large     grain      Small    t^rain    size 

cooling.      The    paper   is    illustrated   with    a    series    of  zone.                          size.    Cementite      Cementfte  as  curly 

beautiful    photojilicrogi'*aphs,    many    of    them    at    the  at  grain  bound-      fraffments      s  u  r* 

high  magnifications  of  3000  and  4000  diameters.    One  aries     in     n  e  t-      rounded  by  ferrite 

of  these  iilicrographs.  •' Steps  of  Pearlite",  at  a  magni-  work.     Large      formed     by     the 

fieation  of  4.500  diameters,  is  an  especially  fine  example  solid     areas    of      more  os  less  com- 

of  metal  microscopy.  pearlite.                    plete      disintegra- 

New  Light  on  the  Process  of  Case-hardening  ■     ^   "       "^   pearl- 

Amongst  the  papers  presented  was  one  which  cannot  j^  ^1,^  original  pajier  the  opinions  expressed  as  to  the 

fail  to  be  of  great  interest  to  all  who  are  interested  in  the  cause    of   mysterious    failures    to    obtain    a    uniformly 

process  of  case-hardening,  or  who  are  engaged  in  the  man-  hard  product  are  supported  by  32  photo-micrographs, 

ufactureofsteelforthispurpo.se.    The  paper  was  contrib-  ""tl   evidence    is   brought    forward   to   prove   that    the 

uted  bv  Mr.  E.  W.  Ehn  (Canton.  Ohio,  U.  S.  A.)  under  eha'-aeteristies  of  the  abnormal  steels  are  due  to  oxides 

*i,    *•♦)    c<T   n              *T-»-      1      1  r>     J            r>     I      ■  ■  "^   solid    solution.     As   Steels   cannot   be   classified    as 

the  title     Influence  of  Dissolved  Oxides  on  Carburismg  na-..-<iiicu    ct^ 

n     Tt-         *    tj*     1  •'      rpv,                   /I     1           -1          -n  normal  or  abnormal  bv  the  u.sual  chemical  or  physical 

Qualities   of    Steel.         The    paper    deals    mamlj^   with  ,     ,      ,,      t-..                                                 p".>»ii-.ii 

.-,.,             ,          ,,         ,         (3AT7    inon     c  ^.^  ^^^^  methods,  Mr.  Ehn  reconamends,  in  order  to  avoid 

straight  low-carbon  .steel  such  as  S.  A.  E.  1020  of  the  „  .,                          ,                                   >        "  "<^i   i"  d\uiu 

failures  due  to  the  use  of  abnormal  steels,  that  sneci- 

composition :  '   '         siJeci 

mens  of  all  steel  supplied  for  case-hardening  be  sub- 

Per  Cent.  jected  to  a   carburising  test,   and  that   miscroscopieal 

Carbon 0.15  to  0.20  examination  of  the  carburised  sections  be  made      He 

Manganese 0.35  to  O.fi;)  •       i       •     i-     j  *                        j  i-                  ,         ,     ' 

T>i        1            I    1                                    nni  '^  also  inclined  to  recommend  tor  general  carburisin" 

Phosphorus.  l)elow 0.04  ^               ".aiuuiisiu^, 

Sulphur          below 0.04  purposes    a    steel    containing    0.30    to    0.50    per    cent. 

Silicon      0.005  toO.lO  chromium,  as  it   is  very   unusual   to  find  a  chromium 

steel    with    abnormal    properties.      Finaily.    attention 

and  at   the   commencement  the  author  states     "It   is  !<,  called  to   the  fact   that   the  influence  of  oxides  in 

generally  assumed  that  steels  of  similar  chemical  com-  ^^^^^  j^  ,,„^   restricted  to   carburised  low-carbon  steel 

position    should    respond    similarly    to    case-hardeninsr  i           j  -    -                    j    , 

operations,  and  that  if  these  be"  properly  conducted  ""'•''•  ^"'^  '*  '«  suggested  that  perhaps  even  the  m.yste- 

.satisfactory   results   should   be    obtained.     The    object  nous  property  of  .steel  known  as  "body"  may  ultimate- 

of  this  paper  is  to  show  that  this  is  far  from  true,  and  l.v  be  explained  by  the  presence  or  absence  in  the  steel 

and    that    the    presence    in    the    steel    of   non-metallic  „£  non-metallic  impurities,   presumably  oxides  in  solid 

impurities   in   solid   solution    presumably   oxides,    due  colloidal  solution.     The  entire  paper  is  well  worth  the 

to    improper    deoxidation    of    the    steea    when    raadv^.  <■  i    ,    a       ,.    i,      ,              ■ 

affects    permanently    the    carburising   and    hardening  *^«'"^^"1  "^"'^•''  "^  «"  ^^'1^«  ^'"^  interested  either  as  users 

qualities   of  the  steel. ""     Mr.   Ehn   goes  further   than  ^^'  Producers  of  ca.se-hardening  steels.     As  a  result  of 

this,  and  says.     "As  a  rough  estimate,  about   25  per  jiraetical    experiences    extending    over    several    j'ears 

cent,    of    all    steel    bought    from    outside    sources    has  the   present    writer   finds    himself   in    agreement   with 

been  found  unsuitable  for  carburising,  in  spite  of  the  „ja,„.  ^f  t^p  statements  in  this  paper  bv  Mr   Ehn    and 

fact    that    such    steel   was    bought    from   some    of   the  "j        4.1    ^  -^  ^i                         ,•   ,         *                   ' 

.            4.  ui       -^     1      1          •      *i               4.              J    •  eonsidei"s  that  it  throws  a  new  light  upon  some  of  the 

most    reputable    steelmakers    111   the    country,    and    m  '^       upun  .-,uiiic  ui  uii 

accordance  with  commonly  used  specifications."  hitherto     obscure     phases     of    the    process     of     case- 

The  paper  classifies  steels  (which  may  be  of  exactly  hardening. 

the  same  analysis)    for  case-hardening   as   "normal"".  

"abnormal"",  and  "intermediate"".     The  normal  steels 

are  those  which  on  carburising  and  hardening  in  water  The  Canadian  production  of  chromite.  which  reached 

acquire    a    uniformly    hard,    martensitic    case.      The  considerable  proportions  under  the  stimulus  of  war-time 

abnormal   steels   are    those   which   when   subjected    to  prices,  has  now  declined  to  zero.     The  deposits  of  ore 

precisely   the   same   treatment    give   soft   spots   in   the  are  still  available  in  ease  of  emergency;  but  the  ore  at 

ease.     Most   case-hardening   steels   fall   into   the   class  present  discovered  is  not  rich  enough  to  compete  with 

of  "intermediate"".  the  South  African  ore  in  tlie  open  market. 
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DR.  liVTTAN   UHGES  RESEARCH   GUILDS  TAYLOR  INSTRUMENT  COMPANIES  IN  TORONTO 

bij  Alexander  Gray  'i'he  following-  letter  to  "Iron  and  Steel  of  Canada" 

from  the  Taylor  Instrument  Companies,  Roeliester, 
For  reasons  that  need  not  be  stated  Dr.  R.  F.  Ruttan  j^  y.  is  self-explanatory, 
as  a  pre-eminent  Scientist  is  in  a  position  to  stand  '-rpj^^  publieation  of  a  news  dispatch  in  the  Canadian 
four-square  when  he  addresses  his  fellows  of  the  inter-  p,.^..,^  ^^  ,1,,,  ,,„,.(,lii,se  hy  Taylor  Instrument  Companies 
national  British  Society  of  Chemical  Industry,  of  which  „f  jj^g  Stevenson.  Building-,  Toronto,  has  made  current 
he  is  President.  It  is  the  more  appropriate  to  have  a  ^.^n^.  ,.m,iors  which,  harmless  in  themselve.s,  might 
man  of  bis  achievements  and  indopeudence  make  the  ^.^3^^  f.,Ise  impressions.  Accordingly,  we  give  certain 
retort  courteous  to  legislative  ostriches  who  seem  to  ^■^^.^^  ij^4o„.^  i,i  ^he  belief  that  a  news  item  in  your  pub- 
think  Canada  can  keep  on  importing  what  she  is  able  liL-ation  based  thereupon,  would  give  the  exact  situa- 
to  produce,  and  exporting  technical  experts,  graduates  (j^jj  existent  todaj\ 

of  her  own  universities,  and  retain  those  who  remain  "A— We   have  .ju.st  completed  the  purchase   of  the 

upon  a  beggarly  stipend.     With  about  4,000  engineers  property   at   110-112   ChuVch    Street,   corner  Lombard 

somewhere  near  the  bread  line  (most  of  them  qualified  street,  Toronto,  which  has  been  known  as  the  "Steven- 
by  Canadian  collegiate   training  and  experience)    Dr.    •  ^^^    >.    Building,   and   which    will   now   be   called    the 

Ruttan  made  a  patriotic  appeal  to  the  Canadian  Branch  "TYCOS"  Buildino-. 

of  the  Society  of  Chemical  Industry  for  a  higher  val-  "B_The  size  of^ur  plant    will  come  about  simplv 

uation,    a  greater    degree  of  public  recognition  of  the  j-,.f,|jj  ,j  ^]^^^^,  development 

services     of     Canadian     Chemi.sts.     T^ey     had  demon-  •■C— We  will  start  in  the  repairing  of  all  .,f  the  var- 

strated     tjieir     resourcefulness     and     economic     worth  1^^^^   instruments   manufactured   bv    us,    and   to   begin 

prior  to  and  during  the  War  and  their  value  can  be  „.ij|j  assemble  certain  instruments,  and  the  extent  to 

enhanced   in   time  of  Peace  and   greater  Competition.  ^^,^^■^^^^  ^,.p  „.ni  manufacture  or  as.semble  in  Canada  will 

"More  than  a  thousand  of  the  best  graduates  of  Cana-  depend  entirely  cpon  the  demand  for  the  product, 
dian  Ihiiversities  have  emigrated  to  the  United  States"  "D— We  have  already  started  in  repair  and  certain 

urged  Dr  Ruttan,  "whose  industries  and  wealth  they  assemblino-  work 

are  developing",  and   if  Research  Guilds  are  provided  '-'h]— It  is^impossiblc  to  sav  how  manv  hands  are  like- 

"with     simply-equipped     laboratories,     eacli      costing  ]^.  ^^   ,,p   employed,  as  this   will   be   a   developm.'iit    in 

$-25,000,  and   sufficient  salaries,    it    is   hoped    some   ol  proportion  to  the  Canadian  possibilities  in  our  line/ ' 

these  brilliant  men  will  return."  

The     plan    advanced    by   Dr  Ruttan    is   that    Guilds  BRITISH    ELECTRIC    STEEL    INDUSTRY 

similar  I0  the  i-esarch  associations  recently  formed   in  \-  1     1  1      i  ^  •        ti  j.   „(.,..„„   „*  ii, 

,^  ■,   ■     ,      ,.  1  ,.  ..  ■     I     i  ■      •   ,         .    ,  \  aluable  data  concerning  the   present   status  ot  the 

Br.  am  be  lormed  Irom  groups  ot  industries  interested  ^,^^.^,.j^.  ^^,^^j  j^^^^^^^^,,^.  ^^^  ^^^^^  p^j^^j,^  ^^.^  contained  in 

m  the  same  line  oi  research.  By  this  plan,  and  hroiigh  ,^  ^.^.^,^^  pamphlet  on  the  "Steel-Making  Facilities  of 
research,  he  said,  .much  can  be  done  to  lupi.date  the  ^^.^^^  Britain,"  written  by  H.  B.  Allin  Smith  of  the 
national  debt.  Bureau  of  Foreign  and  Domestic  Commerce,  Washing- 
One  serious  difficulty  is  the  low  standard  of  value  ton.  The  following  table  gives  the  number  and  size  of 
maintained  at  Ottawa  and  elsewhere.  Individual  such  furnaces  at  the  beginning  of  1922 : 
initiative  will  go  so  far;  collective,  group  effort  tiliroug,ii  ^°-  °^  Capacity 
Guilds  is  a  practical  solution.    It  is  being  proved  so  in  .   ^'"i*   Capacity                                  Furnaces  per  Charge 

l,he   United  States,  not  only   in  chemical   research   but  ''  jimidreclweight        1  0.2;) 

wherever  mechanics  enter  into  industrial  affairs.    Lead-  6  hundredweight        1  0.^ 

ers  of   industry  have   liberally  sub.scribed  funds.     In-  /z  ,   "  ,      ]''■',! .1  /u,, 

.         I  ,,  •   •,  e       1      -ii-        11    •      J     •  ly  liiuidredweiglit       2  LbO 

veiitors  have  the  privilege  of  siibiiutting  their  devices  ,  '^  r  r  nn 

or   formula.s,  duly  patented  or  meriting  consideration.  1 1/    *     o     1  1  '>5 

Specialists  pass  upon  tile  features  of  whatever  looks  -.if  ^  jg  28  50 

like  ail  added  efficiency  or  an  economy  in  any  dii'cction.  ^  fo.,g  20  40  00 

Ordinarily  inventive  genuises  fear  sharp  practice  and  01/    ^^j^j,     "3  7  5O 

defdine  to  deal  with  principals  who  might  regai-d  really  3  {'gj^g  jg  54.00 

meritorious  inventions  as  being  inimical  to  tjieir  vested  31/,  t;ons  C  21.00 

interests.    Tihe  contrary  is  the  declared  purpose  of  those  4  tons         5  20.00 

responsible  for  this  central  organization,  to  which  money  5  tons         3  15.00 

is  devoted  because   progressive   economies  must  be  ef-  6  tons         11  ()6.00 

feeted.     Suppression  is  not  contemplated.    Whatever  is  7  tons         10  70.00 

bett,er  than  an.vthing  Gary  and  Schwab  now  p^os.ses,  is  71/4  tons  2  15.00 

worth  more  to  them,  it  is  reasoned,  than  it  could  be  to  10  tons       8  80.00 

others.     If  there  is  something  t/ie  General  Electric  and  15  tons       2  30.00 

We.stinghou.se  people  need  in  order  to  increase  produc-  20  tons       1  20.00 

tion   by   .simpler  methods,   tihe   argument   is  that   those  Miscellaneous  (estimated  at  IV;;  tons)      15  22.50 

great  corporations  will  ])ay  more  for  it,  knowing  what  

it  promi.ses.  Total         148  505.60 

Records   show    that    16    firms   had    about    21    electric 

Da-.  Ruttan  has  t,he  right  I0  call  for  Government  aid—  furnaces  in  their  eiiuipment  during  1914,  and  this  .score 

more  aid  than  has  ever  been  provided.    Speaking  to  and  of  furnaces  ranged  within  the  narrow  limits  of  1  to_3V2 

for  the  Chemical  Industry  he  exercised  that  right.    At  tons-per  charge.     In  1922  there  are  nearly  150  installa- 

no   time  has  there  been   greater   necessity   for   exactly  tions  with  a  range  fr(mi  5  hundi-edweight  to  20  tons  per 

■n'ihat   is  sought — the   encouragement,   and    retention    of  charge,  the  majority  holding  around  2  tons,  but  60  or 

our  Canadian-made  Scientists.  more  of  them  being  in  the  3-ton  class  and  larger. 
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Electric  Tool-Steel 


A  Fiipcr,  entitled  ■'Tlif  rrest-nt  and  Future  Scope 
of  the  Eleetrie  Furnaee  in  the  manufacture  of  Tool- 
Steel."  was  read  by  Mr.  F.  Rowlinson,  at  a  meeting 
of  111;'  West  Yorkshire  Metallurgical  Society  held  at 
Leeds  on  Aj)ril  1.  The  author,  in  discussing  the  se- 
lection of  materials  to  be  melted  in  the  production  of 
tool-steel,  the  melting  jiractice  employed,  and  the 
inherent  limitations  und  characteristics  imposed  by  the 
furnace  and  melting  apparatus,  remarked  that  the 
crucible  steel  industry  was  nearl_v  two  hundred  years 
old,  and  it  was  noteworthy-  that  during  the  whole  pe- 
riod an  outstanding  feature  of  the  crucible  trade  had 
been  the  great  care  and  discrimination  used  in  the 
selection  of  materials  for  melting.  The  old  crucible- 
steel  makers  were  under  no  delusions  on  the  point. 
Chemical  refining  never  troubled  them;  they  knew 
that  wiien  quality  went  in,  quality  came  out;  and  so 
they  chose  their  materials  from  the  best  in  the  world, 
the  best  steel-making  Swedish  iron.s,  the  best  Sheffield 
blister  bar.  every  piece  hand-fractured  and  graded, 
the  best  Swedish  white  irons,  and  the  best  Sheffield 
tool  scrajK  All  these  materials,  of  unsurpassed  purity 
and  quality,  were  chosen,  and  no  others.  The  best 
crucible  steel  to-day  was  still  made  from  the  materials 
chosen  more  than  a  hundred  years  ago.  The  crucible- 
steel  industry  -had  been  called  conservative,  apathetic, 
but  the  fact  still  remained  that  to  this  day  the  finest 
tool  steel  in  the  M'orld,  Sheffield's  ci-ucible  steel,  was 
made  oidy  from  the  most  expensive  materials  of  nn- 
<|uestioned  jturity  and  quality.  Chemical  guidance  was 
absent  when  tool-steel  first  began  to  be  maiuifaetured, 
and  but  little  was  needed  to-day.  Where  no  impurities 
went  in,  no  chemical  means  were  necessary  to  take 
them  out  again. 

From  tiine  to  time  various  process  had  aspired  to 
displace  the  crucible  b.v  sidistituting  inferior  ma- 
terials and  refining  them  to  give  a  high-grade  product. 
Bessemer  and  open-hearth  steel  were  used  in  Sheffield. 
but  the  j)roduct  was  distinctly  third  grade. 

Electric  tool-steel  melters  had  endeavoured  to  reduce 
the  expense  of  selected  high-grade  materials  by  i-efin 
ing  in  the  electric  furnace  material  of  only  m<Hlerate 
purity,  and  they  had  produced  a  steel  which,  in  an- 
alysis and  appearance,  was  exactly  equivalent  to  the 
best  crucible  steel;  but  trial  soon  showed  that  it  was 
deficient  in  quality,  and  it  lacked  that  indefinable 
"body'"  possessed  b>-  a  high-class  crucible  steel.  The 
claiuis  that  the  electric  furnace  could  be  charged  with 
any  old  scrap,  provided  it  was  steel,  and  that  by  clever 
chemical  manipulation  and  elaborate  refining  a  tool- 
steel  of  the  finest  quality  could  be  produced,  had  done 
incalculable  harm.  Electric  tool-steel  makers  were 
realising  every  day  that  the  electric  furnace  must  be 
regarded  as  an  apparatus  for  melting  only,  if  it  is  to 
jiroduce  a  high-grade  tool  steel. 

Various  ob.iections  had  been  put  that  the  high  tem- 
perature of  the  arc  in' an  electric  furnaee  led  to  dete- 
rioration of  the  nietal,  but  even  expert  opinion  could 
give  no  adequate  explanation  of  this.  In  any  ease  the 
metal  was  protected  by  a  good  blanket  of  slag.  The 
crucible  furnace  was  completely  sealed  except  when 
the  lid  was  removed  for  ])ottering  or  additions.     This 


led  to  a  very  slight  oxidation  of  the  charge,  sa.\' 
three  ov  four  points  of  carbon.  Exactly  similar  con- 
ditions apjilied  to  the  electric  furnace.  This  also 
could  he  completely  sealed  exce])t  for  the  necessary 
working;  a  slight  initial  oxidation  of  about  three  points 
of  carbon  gave  place  to  a  reducing  almosi)here  far 
more  intense  than  that  of  the  crucible.  In  this  resi)ect 
conditions  were  similiar  in  both  |)rocesses;  in  fact,  the 
electric  furnace  should  show  a  slight  sui)eriorit.y,  due 
to  the  better  I'educing  condition.s,  the  l)asie  hearth  and 
slag  and   sulphui-. 

Stei'l  uuide  to  this  scheduh»  should  be  east  in  top- 
cast  ingots,  wide-end  up  with  a  funnel  runner,  and  a 
generous  hot  top  oi-  ilozzle.  Ingots  should  be  as  large 
as  large  as  jiossilde  for  the  class  of  work  for  which  they 
were  required  and  should  l)e  i-easonably  uniform  in 
size  for  any  one  plant. 

Concluding,  the  author  remarked  that  as  no  saving 
was  permissible  in  matei'ials  charged  or  in  care  in  ope- 
ration, it  was  obvious  that  the  electric  furnace  unist 
seek  to  justif,v  itself  by  economic  advantages  in  other 
wa.\  s.  This  would  be  secured  by  handling  high-grade 
steel  in  larger  quantities  by  melting  in  hundredweights 
instead  of  pounds,  by  higher  thermal  efficiency.  In 
general,  economy  must  be  s(mght  b.v  applying  quantity 
methods  and  appliances  to  quality  production.  The 
furnaee  should  be  at  least  ^0  cwts.  capacity  or  10 
cwts.  for  high-speed  and  similar  steels.  The  charge 
of  selected  materials  should  be  heavy  stock,  of  which 
25  per  cent,  should  be  heavy  first-grade  tool-scraj). 
No  ore  additions,  mill  scale  or  other  boiling  agents 
must  be  permitted,  and  no  slagging.  Carburation 
should  be  by  the  finest  carburising  agents,  no  solid 
carbon  or  gre.v  iron  permitted.  Xo  ladle  additions 
should  be  made  except  a  little  aluminium,  and  a  white 
slag  should  be  attained,  ami  kept  for  at  least  an  hour 
before  tapping.  Heats  of  the  second  or  third-gi-ade 
should  be  either  discarded  first  (piality  heats,  or  heats 
with  slightly  inferior  melting  stock.  Second-grades 
heats  might  be  permitted  a  little  i-efining.  third- 
grade  heats  rather  more  with  nuire  latitude  in  the 
ladle   additions. 


LARGE  IIEROVLT  FURNACES 

Acording  to  Mr.  J.  M.  Hall,  in  electric  furnace 
work  the  most  sti'iking  development  of  the  past  year 
has  been  the  successful  starting  up  of  the  40-ton  Her- 
oult  electric  furnaces  in  the  U.  S.  Government  armour- 
plate  plant.  These  furanees  are  round  with  a  shell  IS 
feet  in  diameter  and  8  feet  high,  with  IS-inch  brick 
walls.  Three  electrodes  are  used  24  inch  in  diameter 
for  amorphous  carbon,  and  14  inch  for  graphite,  which 
has  been  tried  experimentally.  The  furnaces  take  hot 
metal  from  two  basic  open-hearth  furnaces,  in  which 
the  phosphorous  is  reduced  to  about  0.015  per  cent.; 
in  the  electric  furnace  the  metal  is  refined  and  the  sul- 
phur brought  down  to  between  0.008  and  0.015  per  cent. 
The  next  step  will  be  to  a  nnich  larger  furnace;  the 
100-ton  electric  furiuice  is  in  sight. 
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Production  in  Iron  and  Steel  Centres 


SWEDISH  IRON  AND  STEEL 

Aci'ordinp:  to  the  (luarterly  report  of  the  Swedish 
Ironworks  Association,  the  first  quarter  of  1922  has 
not  l)roiifrht  any  appreciable  relief  in  the  depressed 
condition  of  the"  iron  an  steel  market.  It  must  be  ad- 
mitted, however,  that  the  exi)ort  of  certain  classes  of 
steel  such  as  ingots,  bars  and  wire  rods,  lias  improved, 
and  that  the  total  exports  for  the  quarter  exceed  those 
of  the  first  quarter  in  1921  by  about  3,900  tons.  It 
should  be  noted,  however,  tliat  Iti  the  statistics  for  this 
quarter  are  included  r),900  tons  scrap  derived  from  old 
stock,  which  should  not  be  included  in  this  year's  pro- 
duction. 

The  Swedish  cng-ineering-  industry  is  still  suffering 
from  the  universal  depression,  as  proved  by  the  fact  that 
tlu'  imports  of  iron  and  steel  during  this  quarter  were 
reduced  by  17,000  tons,  and  are  now  about  50  per  cent. 
l)elow  the  "figures  for  the  first  quarter  of  1921. 

Orders  from  abroad  continue  to  be  scarce,  although 
there  is  a  somewhat  increased  demand  for  some  .special 
brands.  The  prices  obtainable  are,  however,  misatis- 
factory,  being  considerably  below  the  co.st  of  pi';)duction. 
Some  "big  Government  orders  have  lately  been  placed, 
but  in  spite  of  this  fact  the  number  of  orders  received 
is  far  from  satisfactory,  although  certain  indications 
point  to  an  improvement  in  the  last  few  months. 

The  following  figures  .show  tiie  output  of  the  various 
kinds  of  iron  and  steel  in  tons,  in  round  figures,  during 
the  fir.st  quarter  of  1922  (and  1921):  —Pig-iron,  in- 
cluding direct  castings,  .57,400  1103,700);  blooms  and 
puddled  bars,  5,700  (6.600)  ;  Bessemer  steel  ingots,  7,900 
(3,800);  open-hearth  steel  ingots,  2,900  (3,500);  rolled 
and  forged  finished  iron  and  steel  products,  39.900 
(27,500). 


JAPANESE  IRON  AND  STEEL  INDUSTRY 

The  output  of  iron  and  steel  in  Japan  has  fallen  off 
considerably  since  1919,  and  a  further  reduction  is 
anticipated  when  armament  limitation  beccmies  effect- 
ive. The  Minister  of  Commerce  informed  tlie  members 
of  the  Budget  Committee  of  the  House  of  Peers  that  the 
production  of  the  Yawata  Steel  Works  for  1919  amount- 
ed to  610,000  tons  of  pig-iron,  and  550.000  tons  of  steel. 
In  1921  the  output  was  500,000  tons  of  pig  iron  and 
530,000  tons  of  steel.  The  chief  of  the  Yawata  AVorks 
said  that  foreign  ii'on  and  .steel  are  imported  and  .sold 
at  lower  prices  than  the  Japaiu'se  makers  can  meet,  and 
that  the  armament  limitation  would  reduce  the  output 
of  finished  steel  by  about  60.000  tons  annually.  The 
Industrial  Investigation  Council  has  tormulated  three 
plans  for  the  relief  of  the  industry.  The  first  is  the 
amalgamation  of  the  iron  and  steel  industries;  the  sec- 
ond, tariff  etaoi  mc  taoinhrdl  ucmfyp  roinhrdln  hrd 
subsidies.  The  first  plan  is  thought  to  be  difficult  of 
realisation  owing  toi  the  conflicting  interests  among 
makers,  and  the  Industrial  Council  is  now  carrying  on 
investigations  in  regard  to  the  other  two  measures 

IRON  AND  STEEL  IN  ITALY 
At  a  cimference  of  the  pi'incipal  Italian  iudiisl  rials, 
held  in  Rome  for  discussing  the  present  acute  crisis,  it 
was  pointed  out  that  this  was  in  a  great  measure  accen- 
tuated by  the  continual  interruptions  in  the  traffic  at 
the  ports,  the  preference  given  by  the  Italian  Goveru- 
ment  to  German  machinery  and  goods,  the  ill-advised 
fiscal,   customs   and    financial    mea.sures.    and    tlie    long 


delay  in  the  solution  of  the  crisis  of  the  Baiica  Italiana 
di  Sconto.  A  general  closing  down  of  works  is  threat- 
ened if  something  is  not  done  promptly  to  relieve  the 
situation. 

The  output  of  the  Italian  iron  and  steel  industry 
during  the  past  .vear  included  25,400  tons  ol  .synthetic 
pig-iron,  26,900  tons  of  coke  iron,  8,100  tons  of  char- 
coal iron,  683,200  tons  of  steel  ingots  and  castings,  15,- 
400  tons  of  ferro-alloys,  274,000  tons  of  iron  ore,  and 
448,600  tons  of  pyrites. 


PIG-IRON  PRODUCTION  OP  SOUTH  RUSSIA 

A  recent  statement  in  the  Soviet  papers  is  to  the 
effect  that  the  output  of  pig-iron  in  Southern  Russia 
in  1921  was  only  119,670  tons  as  compared  with  4,474,- 
737  tons  in  1913.  This  last  figure,  however,  is  in- 
correct, as  Southern  Russia  alone  produced  only  3,- 
046,  120  tons  of  pig-iron  in  1913,  the  Urals  coming  next 
with  412,160  tons,  and  the  Moscow  district  with  189,- 
9S0  tons,  leaving  a  small  balance  for  Northern  Russia 
to  make  u])  a  total  of  4.546,  607  tons  in  the  whole  of 
Russia. 


FRENCH  STEEL  OUTPUT 

According'  to  the  returns  received  by  the  French  Comite 
tli'.s  Forges,  the  total  output  of  .steel  in  France  in  1921  was 
3,102,170  tons,  of  which  3,005, i.)!  tons  were  ingots  and 
96.176  tons  castings.  The  total  represents  an  increase 
of  915,910  tons  on  the  1919  figure  and  51,774  tons  on  the 
total  of  1920.      Tiie  increase  was  in  ingot  ])roduction. 

Of  the  3,102.170  tons  of  steel  output,  1,779.860  tons 
were  basic  Bessemer  steel,  !'5.  094  tons  were  acid  Bessemer 
steel,  1.243,216  ton.s  opcn-iieartii  steel.  9.543  tons  crucible 
steel,  and  24,457  tons  were  produced  in  electric  furnaces. 
Of  the  total,  66.1  per  cent,  were  produced  in  the  Eastern 
district  and  in  Alsace-I-orraine  against  59.4  per  cent,  in 
1 920. 

The  steel  works  consumed  18,579  tons  of  ore,  28,709 
tons  of  acid  Bessemer  ])ig~iron,  2.035.047  tons  of  basic 
Bessemer  pig-iron,  9,548  tons  of  low-mangenese  pig-iron. 
249,151.  tons  of  forge  pig-iron,  119,653  tons  of  special 
pig-iron,  and  1,056,697  tons  of  scrap,  etc. 

The  plant  in  1921  included  40  acid  converters,  54  basic 
converters.  90  open-hearth  furnaces,  13  crucible  and  13 
electric  furnaces.  The  number  of  workpeople  in  1921  w;is 
about  71,000. 

The  total  outjiut  of  finished  products  in  1921  was 
2,188.714  tons,  of  which  267,750  tons  were  rolled  joists 
and  other  shapes,  292,946  tons  rails.  292,154  tons  plates 
and  sheets,  74.687  tons  universal  flats,  759,014  tons  bars 
and  commercial  steel,  18,004  tons  were  hoops,  48,208  tons 
tyres.  10,348  tons  springs.  36.729  tons  fisjiplates.  sleepers 
and  sole  plates,  118.525  tons  wire  rods,  87.906  tons  wire, 
30,468  tons  tubes.  78.345  tons  castings.  40.579  tons  for- 
gings,  16,402  tons  tinplates,  and  17.249  tons  were  finished- 
))roducts  of  other  descriptions. 

The  Comite  des  Forges  report  that  on  February  1  last, 
there  were  196  blast  furnaces  in  France,  of  which  66  were 
in  blast.  74  were  ready  to  be  blown  in.  and  56  were  re- 
constructing or  being  overhauled  and  repaired.  By  March 
1  the  number  of  blast  furnaces  was  increased  to  207,  of 
which  76  were  in  blast  and  72  were  ready  to  be  blown  in. 
The  French  pig-iron  output  in  February  last  was  323.093 
tons,  compared  with  311.815  in  January.  Tiie  output  of 
steel  ingots  and  castings 'was  .316,705  tons  in  February. 
as  compared  with  .314,598  tons  in  .I.uniary  last. 


June,    1922  IRON     AND     STEEL     OF     CANADA 

Main  Belting  Company  of  Canada 


109 


The  I\Iain  Belting  Company  of  Canada  Limited  in- 
(;ori)oi-ated  as  a  Canadian  company  in  Marcli  1910  witli 
iAIr.  W.  T.  Plummer  as  President,  W.  McGeorge  Vice 
President  and  Daniel  E.  Parker  Treasurer  and  Manag- 
ing Director. 

During  the  last  twelve  years  their  sales  of  LEVIA- 
THAN and  ANACONDA  Belting  have  increased  to 
such  an  extent  tliat  they  have  fonnd  it  necessary  to 
equip  a  plant  in  Montreal  for  the  manufacture  of  their 
belting  in  Canada.  The  same  officers  of  the  Company 
as  at  the  original  ineorpm-ation  still  remain  in  charge. 
The  handling  of  their  Canadian  Inisiness  always  has 
been  strictly  Canadian  and  the  decision  to  manufacture 
in  Canada  for  domestic  and  export  Inisiness  is  the  result 
of  plans  made  in  their  original  entry  into  Canada. 

i\k)dei-n  industry,  because  of  its  importance  to  man- 
kind, the  vastness  of  the  field  it  covers,  the  infinite 
variety  of  its  applications,  the  diversity  of  conditions 
under  which  these  applications  must  be  made  and  the 
ever  changing  nature  of  the  conditions  themselves, 
makes  incessant  and  increasing  demands  upon  the  best 
that  human  intelligence  can  produce. 

Innnnierable  problems  have  constantly  to  be  solved, 
and  none  of  them  are  more  difficult  and  complex  than 
those  which  arise  in  connection  with  belting.  Without 
l)elting,  industrial  life,  as  it  is  to-day  could  not  exist,  for 
in  the  whole  system  of  power  transmission,  nothing  out- 
ranks belting  in  importance.  It  is  thus  evident  that  all 
questions  regarding  the  .selection  and  installation  of 
belts  require  most  careful  consideration  by  trained  ex- 
perts. 

Even  in  ordinary  circumslances,  where  the  difficul- 
ties to  be  encountered  are  chiefly  mechanical,  and 
where  toughness  and  pliancy  are  the  principal  requi- 
sites of  a  good  belt,  there  are  many  problems  which  re- 
quire cai-eful  thought,  but  the  difficulties  to  be  over- 
come in  such  eases  sink  into  insignificance  compared 
with  those  encountered  under  the  extraordinary  con- 
ditions where  belts  often  have  to  do  their  work. 

Extremes  of  iieat  and  cold,  absolute  absence  of  hu- 
midity, under-water  conditions,  fast  and  slow  speeds, 
sudden  increases  and  decreases  of  the  "load";  all  these 
have  to  be  taken  into  consideration.  In  addition,  the 
destructive  effects  of  abrasion,  acids,  gases  and  chem- 


ical action  have  to  be  overcinne.  Hence  it  is  evident 
that,  if  costly  mistakes  are  to  be  avoided,  a  carefid 
study  of  the  conditions  in  each  case  is  necessary  befoi-e 
the  belt  is  selected,  and  also  no  one  belting  will  be  able 
to  give  the  same  degree  of  efficiency  on  all  the  install- 
ations of  all  plants. 

Leviathan-Anaconda  belting  is  the  result  of  an  evolu- 
tionary process;  it  represents  the  prolonged  labours  of 
a  host  of  expert  chemists  and  engineers,  and  is  a  typic- 
al examitle  of  the  survival  of  the  fittest.  In  it  are  incor- 
porated the  i-esults  of  many  experiments  and  long  prac- 
tical experience  in  belt  making. 

It  is  the  natural  reply  to  the  imperative  demand  for 
a  belting  of  great  strength  and  ruggedness,  permanent 
pliancy  and  unfailing  tractiveness,  that  can  be  depend- 
ed upon  to  do  its  work  satisfactorily,  no  matter  what 
the  conditions  may  be.  Leviathan  satisfies  the  demand 
ivnere  the  question  is  one  of  mchanieal  difficulty,  while 
Anaconda  will  give  equal  satisfaction  where  the  condi- 
tions are  abnormal. 

The  stretching  of  belting  in  service  is  one  of  the  most 
troublesome  things  with  which  the  user  lias  to  contend. 
Each  Leviathan-Anaconda  belt  is  stretched,  in  the  Com- 
pany's factory,  in  exact  and  definite  proportion  to  its 
strength  and  the  load  it  is  intended  to  ca^'ry ;  it  is  like- 
wise thoroughly  ripened  and  matured.  Hence  it  follows 
that  these  belts,  when  installed,  possess  the  ability  to 
deliver  that  load  with  a  good  margin  of  safety,  under 
every  possible  working  condition,  "stretch,"  with  its 
destructive  twin  "slip,"  has  been  practically  eliminat- 
ed. 

Either  Leviathan  or  Anaconda  belts  can  be  made  end- 
less if  desired.  After  making,  they  are  seasoned  under 
tension  so  that  the  belt  is  just  the  right  length  and 
does  not  have  to  be  altered  after  running  a  few  months. 
Leviathan  belting  can  be  used  anywhere  and  for  an.y 
purpose,  that  ordinary  belting  is  adapted  to,  with  per- 
fect satisfaction.  There  are  certain  special  locations, 
however,  where,  on  account  of  high  temperatures, 
acids,  fumes,  etc.,  it  would  not  be  advisable  to  use 
Leviathan  belting.  For  work  of  this  nature,  the  Ana- 
conda belt  has  been  perfected.  It  is  made  on  exactly 
similar  lines  to  the  Leviathan,  but  is  processed  so  that 
it  will  withstand  those  extreme  conditions  under  which 
it  will  have  to  do  its  work. 


Plant  of  Main  Belting  Co.  of  Canada. 
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Properties  of  Stainless  Steel 
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The  .vuli.jpcl  lit'  sUiiiiU'ss  steel,  with  |);ii-fi(Mil;n'  i-efer-str 
euee  to  the  applieal'ility  of  the  material  in  eiilliery  eii- 
ijineei-inir,  was  liroii,i;lit  before  a  )neetini>:  of  the  Midland 
Fiistitute  of  Miniiiii-  En<;ineers  at  Hariisley  by  Dr.  W.  11. 
Hatfield  (Bvown-Virth  Kesearcli  Lahoratoi'ies.  Slief- 
field). 

The  speaker  .said  that  the  development  of  the  elirome 
steels  as  rust-resist  ins;-  steels  was  quite  recent,  and  the 
sui).jeet  was  one  whieii,  at  the  present  time,  wa.s  under- 
■roinii;  rapid  development.  The  application  of  such  mate- 
rials by  mininfr  eufi-ineers  in  the  various  mechanical 
devices  utilised  in  mining-  was  naturally  the  care  of  the 
s])ecialist.  Each  application  of  a  new  material  to  a  spe- 
cific purjjose  required  si)ecial  consideration. 

Stainless  steel  was  the  name  applied  to  a  range  of 
steels  wliich  belong  to  the  iron-carbon-chromium  alloys, 
the  chromium  in  all  of  them  ranging  from  12  to  14.5  per 
cent.  The  percentage  of  carbon,  manganese,  silicon  and 
other  elements  was  controlled  within  desirable  limits. 
As  a  result  of  researcii  and  works  experiment,  there 
were  now  available  other  stainless  steels  than  the  or- 
iginal one  which  was  produced  for  cutlery  and  allied 
purposes,  and  which  were  only  rustless  in  the  hard  con- 
dition. The  material  was  now  supplied  in  a  high-tensile 
and  machinable  condition,  simply  required  machining 
to  shape,  and  was  satisfactorily  rust-resisting  without 
further  treatment.  There  was  also  a  malleable  stainless 
steel  which  had  been  evolved  for  the  purpose  of  supply- 
ing a  rust-resisting  material  chiefly  in  sheet  form, 
which  could  be  easily  deformed  cold,  hammered,  press- 
ed, or  drawn  into  the  requisite  shape,  and  only  required 
polishing  to  produce  a  good  surface.  There  was  also  the 
so-called  stainless  iron,  which  was  a  stainless  steel  in 
which  the  carbon  content  was  reduced  to  a  very  low- 
percentage.  All  these  steels  w-ere  manufactured  by  the 
electric  process  of  steel  manufacture,  and  required  and 
received  the  careful  subsequent  manufactui'e  which  was 
necessary  in  the  case  of  alloy  steels. 

Continuing,  the  speaker  said  the  strength  of  stainless 
steel,  as  determined  on  the  tensile  testing  machine,  va- 
ried from  over  100  tons  jjer  square  in.  breaking  load  in 
the  hard  condition,  down  to  W  to  40  tons  per  square  in. 
when  fully  tempered.  The  lower  figure  corresponded 
to  malleable  stainless  steel  or  stainless  iron.  A  specimen 
series  of  figures  obtained  with  a  steel  containing  0.30 
per  cent,  of  carbon,the  test  pieces  being  oil-quenched 
from  950"  C.  (1,742"  Fah.)  and  then  tempered,  show- 
ed that  the  hardness  and  tensile  strength  were  substan- 
tially maintained  up  to  a  tempering  temperature  of  500 
(leg.  ('.  (932  deg.  Pah.)  :  higher  tempering  temperatures 
then  resulted  in  a  thorough  tempering  of  the  material 
down  to  very  low  tensile  figures.  Results  obtained  from 
the  Izod  impact  test  showed  that  as  the  material  was 
softer,  the  impact  value  went  np  to  a  very  high  figure. 
Apart  from  the  malleable  form,  stainless  steel  was  al- 
most invariably  either  used  in  the  hai-dened  and  slightly 
tempered  condition  in  which  it  had  a  tensile  strength  of 
about  100  tons  per  sq.  in.,  or  it  was  used  in  the  well- 
tempered  condition,  when  it  had  a  tensile  strength  of 
about  50  tons. 

Exhaustive  fatigue  tests  had  also  been  carried  out  on 
this  steel  in  both  these  condtions,  with  the  following  in- 
teresting results.  The  tests  were  performed  on  the 
Wohler  rotary  fatigue-testing  machine.  The  test  piece 
was  rotated  horizontally  at  1,500  r.p.m.,  with  a  load 
hung  from  one  end.  This  load  was  changed  for  each 
test  until  a  load  was  reached  which  just  produced  the 

*  From  Foundry  Trade  Jourual. 


e.ssing  which  the  material  would  bear  without  rup- 
ture during  10  million  revolutions.  The  results  of  the 
tests  on  stainless  steel,  in  comparison  with  those  obtain- 
ed from  an  ordinary  structural  carbon  steel,  showed 
that  mild  steel  coulcl  only  be  stressed  alternately  in  ten- 
sion and  compression  to  between  11  and  12  tons  per  sq. 
in.  if  the  material  was  to  survive  10  million  revolutions. 
In  the  50-ton  (well-temi)ered)  condition,  stainless  steel 
would  carry  alternate  tension  and  compression  stresses 
of  21  tons  per  sq.  in.,  whilst  in  the  100-ton  (knife- 
temper)  condition,  this  material  would  stand  32  tons 
per  sq.  in. 

Stainless  steel  maintained  its  strength  at  high  tem- 
peratures to  a  much  greater  degree  than  ordinary  steel, 
and  might  therefore  be  employed  with  advantage  where 
parts  had  to  withstand  stresses  at  temperatures  above 
the  normal.  Moreover,  experiments  indicated  that  the 
energy  absorbed  in  the  notched-bar  impact  test  was  not 
substantially  modified  until  temperatures  approaching 
600  deg.  C.  were  attained.  Above  that  temperature  the 
values  increased. 

Regarding  the  resistance  to  sealing.  Dr.  Hatfield  said 
that  in  comparison  with  ordinary  carbon  steels,  stain- 
less steel  resisted  sealing  to  a  marked  degree  with  in- 
creaing  temperature.  Tests  performed  np  to  1,000  deg. 
C.  (1,832  deg.  Fah.)  on  mild  steel,  alloy  steels,  tungsten 
steels,  and  stainless  steel,  showed  that  stainless  steel 
sealed  less  than  anj^  of  the  others.  The  temper  colours 
produced  at  much  lower  temperatures  formed  an  analo- 
gous phenomenon  to  scaling,  and  it  was  well  known 
that  when  hardened  tool-steel  was  tempered,  the  origin- 
ally bright  surface  went  through  a  series  of  colours. 
During  that  process  of  colour-change  with  increasing 
temperature,  the  skin  of  the  steel  became  seriously  af- 
fected when  visible  red  heat  was  attained.  Stainless 
steel  responded  in  a  verv  different  manner,  and  np  to 
temperatures  of  800  deg.'  C.  (1,472  deg.  Fah.)  the  effect 
on  the  surface  w-as  confined  to  the  colour  effect  only. 
The  same  temper  colours  obtained  during  tempering,  in 
the  case  of  stainless  .steel,  corresponded  to  much  higher 
temperatures  than  in  the  case  of  carbon  steel. 

The  ordinary  methods  of  preparing  steel  surfaces 
should  be  employed  with  stainless  steel.  It  should  be 
pointed  out,  however,  that  grinding  should  always  be 
done  with  water.  If  by  an  abrading  action  the  temper- 
ature of  the  surface  was  unduly  raised,  the  stainless 
properties  were  locally  affected  by  the  scorching  effect 
thus  produced.  For  the  best  results  the  surface  should 
always  be  as  good  as  could  be  commercially  obtained. 
Nevertheless,  it  was  not  necessary  to  have  a  highly-pol- 
ished surface  for  the  material  to  be  rust-resisting',  pro- 
vided all  scale  and  pit-marks  were  eliminated. 

Concluding,  the  speaker  said  it  was  quite  clear  that 
there  were  about  a  colliery  many  items  which  could  use- 
fully and  economically  be  manufactured  in  stainless 
steel ;  for  instance,  boiler  fittings,  pump  rods,  pump  cy- 
linder liners,  ropes,  etc. 


The  production  of  chromite  in  Southern  Rhodesia 
has  become  one  of  the  principal  branches  of  the  mineral 
indn.stry  of  that  part  of  South  Africa.  Last  year's 
output  had  a  value  of  almost  a  million  dollars.  There 
are  also  extensive  depo.sits  of  chromite  in  the  Transvaal: 
but  those  of  Rhodesia  promise  to  dominate  the  market. 

Chromite  is  of  interest  to  the  ferrous  metallurgist 
chiefly  on  account  of  the  growing  production  of  alloys 
of  iron  and  chromium,  .such  as  "stainless  steel",  "stain- 
less iron'",  and  certain  high-speed  steels.  Chromium 
and  cobalt  are  the  principal  con.stituents  of  "stellite". 
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This  Directory  is  published  in  '-Ye  interesu  ul  our  readers.  Buyers  who  are  unable  to  find  out  what  they  desire  »r« 
invited  to  communicate  with  the  publishers  of  this  .lournal,  who  in  all  probability,  will  be  able  to  elv<i  the  iOA'.foA 
Information. 


AccuniiUators,  Hydraulic: 

.Sniait-Turiier    Maoliiiie    Co..    Hamilton,    Ont. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Air   CompresBora: 

Ft.    'I'.    Oilman   &   Co.,    Montreal. 
Alnininum: 

A.  C.  Leslie  Co.,  Ltd.,  Montreal. 
An^le  Bars: 

Steel    Company   of   Canaa.    Ltd.,    Hamilton.    Ont. 
United  States  Steel  Products  Co.,  Montreal. 
Barbed    Wire    Galvanized: 

Steel    Company    ot    Canada.    Ltd.,    Hamilton,    Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Anchor   Bolts: 

Steel    Company    of   Canaa,    Ltd.,    Hamilton,    Ont. 

Axlss,  Car: 

Nova  Scotia  Steel  &  Coal   Co..   Limited.   New   Glasgow,   N.S. 
United  States  Steel  Products  Co.,  Montreal. 

Axles,  J^ooomotiTe: 

Nova  Scotia  Steel   &  Coal   Co..  Limited.   New   Glasgow,   N.S. 
United  States  Steel  Products  Co.,  Montreal. 

fttrrel  Stock  (Black  St««l  Sheets): 

Seiieea  Iroti  *  Steel  Co..  Buffalo.  N.T. 
Steel  Co.  of  Canada,  Ltd..  Hamilton,  Ont. 

B  irs: 

Dominion   Iron   &   Steel   Coy.,   Ltd.,   Sydney,   N.    S. 
United  States  Steel  Products  Co.,  Montreal. 

Bftra,  Iron  &  Steel: 

Manitoba   Steel  &   Iron   Company 

Canadian    Western    Steel   Co.,   Calgary,   Alta. 

Dominion    Iron    &   Steel   Coy.,   Ltd.,    Sydney,    N.    S. 

Ferguson   Steel  &  Iron  Co.,  Buffalo,  N.Y. 

The    Steel    Company    of    Canada.    Hamilton,    Ont. 

Beals,   McCarthy   &  Rogers,   Buffalo.   N.Y. 

Nova  Scotia  Steel  &  Coal  Co..  Limited.   New  Glasgow,  N.S. 

Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Ont. 

Canadian   Tube  &  Iron  Co.,   Ltd.,   Montreal. 

Leslie,   A.   C.   &   Co.,    Ltd..   Montreal. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bars,  Steel: 

Dominion    Iron   &   Steel  Coy.,   Ltd.,   Sydney,    N.   S. 

Nova   Srotin  Steel   *  Coal   Co..   Limited.   New   Glasgow,   N.S. 

Steel   Co.   of  Canada,   Ltd.,   Hamilton,   Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Billets,    Blooms    and    Slates: 

Dominion    Iron    &   Steel    Coy..    Ltd.,    Sydney,    N.    S. 

Nova  Scotia   RIeel   *  Coal   Co..   Limited.    New   Glasgow,   N.S. 

Steel    Company    of   Canada,    Ltd.,    Hamilton,    Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Belting,  Rnbher: 

Diinlop    Tire    &    Rubber   Goods    Co.,    Ltd.,    Toronto,    Ont. 
Benzol: 

Dominion    Iron    *    Steel    Coy..    Ltd..    Sydney,    N.    S. 

Steel   Company   of   Canada,    Ltd.,    Hamilton.   Ont. 

Binders,  Core: 

Hyde  &  Sons,  Montreal.  Que. 

Bins,  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke.  Que. 

Reid  &   Brown  Structural  Steel  &  Iron  Woik.s.  Ltd..  Toronto 

ToroTito   Iron    Woi'lts.   Toronto,   Ont. 

Binok  Steel  Sheets: 

B.  &  S.   H.   Thompson  &  Co.,   Ltd. 
Seiiecn  lion  &  Sleel  Co.   Buffalo,   N.Y. 
Leslie  &  Co..   Ltd..  A.   C.   Montreal,   P.    Que. 
Steel  Co.   of  Canada,   Ltd.,  Hamilton,  Ont. 

Blooms  8c  Billets: 

Algoma  Steel  Corp.,   Ltd.,   Sault  Ste.   Marie. 
Iiomtnion     Foundries    &    Steel,     Ltd.,    Hamilton,    Oni. 
Dominion    Iron    &   Steel   Coy..    Ltd.,    Sydney,    N.    S. 
Steel   Co    of  Canada,   Ltd..   Hamilton.  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Boilers: 

Sterling    Engine    Works.    Winnipeg.    Man. 
R.   T.    Gilman   &  Co.,   Montreal. 


Bolts: 

Balnes  &   Peckover.  Toronto.  Ont. 
«leel  Co    of  Cani.da.  Ha  .illton.  Ont. 
Canadian    Tube  &  Iron   Co.,   Montreal,   P.Q. 


Bolts.  BaUway: 

Nova  Scotia   Steel  &  Coal   Co.   Limited.    New   Glasgow, 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 


Box  Annealed    Steel   Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  litd. 

Seneca  Iron  &  Steel   Co.,    Buffalo.    N.Y. 

Quigley  Furnace   Specialties   Co..    New    York. 

Dominion  Foundry   Supply  Co.,    Ltd.,    Montreal 

Steel   Co.   of  Canada,   Ltd.,   Hamilton,   Ont. 
Brass  Goods: 

Dunlop   Tire  &   Rubber  Goods  Co.,    Ltd  .   Toronto    t>r;' 
Brick-insolating : 

Quigley  Furnace   Specialties   Co..    New   York 

Dominion  Foundry  Supply  Co.,   Ltd.,   Montreal. 

Bridges: 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brushes,  Foundry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Buildings,  Metal: 

Pedlar  People,  Limited,  Oshawa.  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel.  Ltd.,  Hamilton.  Ont. 

Carriers : 

Canadian    Mathews   Gravity   Carrier  Co.,   Toronto,   Ont 

Gaskets,  Bnbber: 

Dunlop   Tire  &   Rubber   Goods  Co..    Ltd.,    Toronto.    Ont 

Cast  Iron  Pipe: 

National   Iron  Corporation.   Ltd.,   Toronto 
Hyde  &  Sons.   Montreal,  Que. 
Canada  Iron  Foundries,  Montreal. 

Castings,  Alnminnm: 

Wentworth    Mfg.    Co..    Limited,    Hamilton.    Ont. 

Castings,  Brass: 

Wentworth  Mfg.  Co..  Limited.  Hamilton.  Ont 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Bronze: 

Wentworth  Mfg.  Co..  Limited.  Hamilton.  Ont 
Algoma  Steel  Corp..  Ltd..  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Oaii 

Castings,  Gray  Iron: 

Canadian    Steel    Foundries.    Ltd..    Montreal    P.Q 
Electrical   Fittings  &  Foundry.   Ltd..  Toronto.  C'nt 
Algoma  Steel  Corp.,   Ltd.,   Sault  Ste.   Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Cftc. 

Castings,   Kickel  Steel: 

Hull   Iron   and   Steel    Foundries,   Ltd..   Hull,    PQ 
Canadian    Steel    Foundries,    T^d..    Montreal    PQ 
Algoma   Steel  Corp..   Ltd.,  Sault  Ste.   Maria. 
Dominion    Steel    Foundry  Co.   Hamilton     Ont 
Jollette  Steel  Co.,   Montreal,  P.Q. 

Castings,  Gray  Iron: 

Reid  &  Brown  Structural  Steel  &  Iron  WorKc    Ltd     To- 
Algoma  Steel  Corp.,   Ltd.,  Sault  Ste.   Maria. 

Castings,    Malleable: 

Canadian    Steel    Fonndrie.s.    I>td  .    Montreal    P.Q 
Algoma  Steel  Corp.,   Ltd.,  Sault  Ste.   Marie. 

Castings,   Steel: 

Dominion   Foundries  &  Steel.   Ltd..  Hamilton.   On' 
Algoma  Steel  Corp..   Ltd.,  Sault  Sta.   Marie. 

Cement,  High  Temperature: 

Quigley  Furnace   Specialties   Co..    New  Yorx. 
Dominion  Foundry   Supply  Co.,    Ltd..   Montreal. 
Chrome: 

American    Refractories    Co. 

Chemists: 

Toronto  Testing  Laboratory.  Ltd..  Toronto.  Ont. 
Milton    Hersey   Co..    Ltd..    Montreal. 
Charles   C.    Kawin    Co..    Ltd..    Toronto 

Chncks  loathe  and  Borln?  Mill: 

The  Dominion  Steel  Products  Co.,  Ltd..  Brantford,  Cj: 

Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostoria.  Ohio,  U.S.A. 

United  States  Steel  Products  Co.,  Montreal. 


Concrete  Hardener  and  Waterproofer: 

Beveridge    Supply    Company,    Limited, 


Bolts,  Kats,  BiTats: 

Canadian     Tube    &     Iron     Co .     Ltd.      Montreal. 
Steel    Company   of  Canada.    Ltd.,    Hamilton.   Ont. 


Coasnltin?   Englnears: 

W.  E.  Moore  A  Co.,  Ltd.,  Pittsburg'.  Ps. 
W     S.    Tyler  Co..  Clevelasd 


ir: 
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EI.ECTIUC  STEEL 


111  a  \mnn-  ..ii  -'The  Present  Status  of  EliH-tii.-  Kur- 
ii.I^s  ill  Steel  Making-,  read  by  Mr.  H.  Etchells   B.A.. 
before  the  West  of  Seotland  Iron  and  Steel  Instilnte, 
and  published  in  the  " Journal' '  of  the  Institute,  the 
author  remarked  that  opinion  was  unanimous  that  prop- 
erlv-made    electric    steel    gave    shoek-resistance    tests, 
as  "exemplified  by  the  Izod  test,  which  were  never  ap- 
proached bv  other  classes  of  steel.    Taking  the  same 
chemical  composition  of  open-hearth  and  electric  stee  s 
the  treatment  being  the  same,  the  electric  steel  would 
o-ive  a  better  elongation,  while  its  tensile  strength  re- 
mained about   the  same.    In  steel  made   for   ca.stings 
theve  features  came  out  remarkably  well.  Test-bars  cut 
from  a  casting   of  basic    open-hearth    steel.  C  0.2;>     Si 
0-^3     S    0  038,    P    0.019,    and    Mn    0.63,    without    heat 
treatment.  gaW  yield  point,  15  tons;  max.  stress,  31 
tons:  elongation  in  2  in..  16  per  cent;  reduction  of  ai-ea 
57  per  cent.    A  comparable  acid  open-hearth  steel  ot  L 
0  -^T    Si  0  27    S  0.04.  P  0.29,  Mn  0.57  gave  yield  point, 
le'tons;  max.  stress,  31  tons;  elongation.  13.5  per  cent, 
on  2  in.:  rt^duction  of  area,  53  per  cent.    A  representa- 
tive   electric  steel  of  C  0.24,  Si  0.25.  S  O.Olo,  P  0.02 
Jin  0  80  would  give  under  the  same  conditions  yield 
point.  18  tons:  max.  stress.  32  tons;  elongation.  24  per 
cent    on  2  in.:  reduction  of  area.  45  per  cent.    A  plam 
carbon  steel.  C  0.35,  gave  on  the  rolled  bar,  without 
subsequent  heat  treatment,  yield  point,  33  tons:  max. 
stress  43  5;  elongation,  24  per  cent,  on  2in. ;  reduction 
of  area.  53.6 :  with  an  Izod  test  of  57  ft.-lbs.  In  working 
an  electric  furnace  the  slag  should  be  kept  as  basic  as 
possible,  consistent  with  fluidity,  and  should  never  be 
allowed    to   become   .silicious.     A    good    analysis    was: 
CaO,  45  per  cent.;  SiO,  10  per  cent.;  MnO    7.00  per 
cent  •  FeO    28  per  cent.;  Fe.,0,.  6  per  cent.;  P.,0,.  l.oO 
per  cent.  A  good  finishing  slag  might  contain  6o  to  80 
per  cent,  combined  lime  and  magnesia,  lo  to  2o  p.  c. 
silica.  4  to  6  per  cent,  alumina,  traces  only  of  maganese 
and  iron  oxides,  and  over  1  per  cent,  of  sulphur. 

GREY  VAST  IRON,  MALLEABLE  CA8T  IRON 
OR  STEEL* 

By  Neville  Deane. 

The  question  as  to  which  of  the.se  three  materials 
to  use  is  one  whieh  engineers  are  often  called  upon 
to  solve  in  the  designing  of  a  new  plant.  Obviously,  the 
answer  is  whichever  of  the  three  will  perform  the  work 
required  at  the  lowest  cost,  so  that  it  is  necessary  to 
know  for  what  purpose  each  material  is  most  suitable. 
(ire]i  Iron 

Tliere  are  some  uses  which  are  almost  exclusive  to 
eertain  materials;  others  depend  upon  special  circum- 
stances. Grev  iron  castings  are  suitable  for  any  parts 
subjected  to  a  crushing  strain,  but  not  for  parts  intend- 
ed to  withstand  twisting,  bending,  or  shearing  stresses. 
In  fact,  grev  iron  is  for  rigid  structures,  except  under 
special  conditions  —  e.  g.,  piston  rings.  Such  parts  as 
furnace  plates,  engine  bed-plate,  columns,  cylinders, 
|)ipes  for  gas  and  water,  etc..  are  usually  made  of  or- 
dinary grey  iron  with  success. 

Malleable  Iron 

Malleable  cast  iron  is,  of  course,  more  expensive  than 
grev  iron,  but,  by  way  of  compensation,  sections  may 
be  made  much  "lighter  by  reason  of  the  increased 
strength,  whieh  is  often  more  economical.  Malleable 
castings  are  excellent  for  small  to  inedium-i/.ecl  work 


which  is  often  called  upon  to  bear  bending  or  twist- 
ing stresses  or  to  withstand  shocks.  For  these  reasons 
it  is  used,  almost  to  the  exclusion  of  other  materials, 
for  various  parts  of  motors,  cycles,  agriculture  machin- 
ery, railway  work,  keys,  and  a  host  of  similar  small 
parts.  It  is  easily  machined,  can  be  cast  into  most  in- 
tricate shapes  of  thick  or  thin  .sections,  has  a  clean 
surface,  can  be  bent  in  the  cold  if  fairly  thin,  and  has 
a  remarkable  power  of  resisting  corrosion.  These  ad- 
vantages are  applicable  to  both  white  and  black  heart 
castings,  but  the  former  is  more  suitable  for  thin  sec- 
tions than  thick,  whilst  the  latter  is  suitable  for  either 
thick  or  thin  sections. 

.       Steel 

With  steel  there  is  a  ciioice  between  castings  and 
forgings.  Where  possible  the  latter  are  the  better,  and 
in  cases  where  stx'ength  is  the  main  consideration,  are 
to  be  preferred  to  malleable  castings.  On  the  other 
hand,  steel  castings  are  applicable  to  more  comi)licated 
jobs  where  strength,  together  with  ductility,  is  desired. 
Steel  cannot  easily  be  ca.st  into  very  thin  sections,  such 
as  is  ])ossible  with  malleable  cast  iron,  and  the  surface 
is  usually  rougher. 

There  is  also  a  tendency  to  blowholesi  and  spongy  de- 
fects unless  care  is  taken.  Additionally  there  is  the 
'"drawing""  trouble  characteristic  of  all  eastings.  The 
.'trength  is  normally  higher  than  that  of  malleable  cast 
iron,  and  in  addition  the  structure  is  the  same  through- 
out, whilst  in  malleable  castings  the  inner  core  of  the 
section  is  vastly  different  from  the  outer  surface.  This 
is  a  matter  needing  eonsideratioii  if  a  large  amount  of 
machining  is  to  he  done. 

To  siini  up.  therefore,  steel  is  used  where  strength 
and  ductility  are  required  more  than  anything  else: 
malleable  east  iron  is  used  where  strength  and  ductility 
combind  with  thin  sections  and  clean-surfaced  castings 
are  needed:  and  grey  cast  iron  is  used  where  strength 
in  compression,  comiliined  with  a  cast  shape,  hut  prac- 
ticalh-  no  nialleabilitv  is  reunired. 


BELGIAN 


STEELWORKS    AND   FOREIGN 
CONTRACTS 


*  From  Foundry  Trade  Journal. 


The  recent  success  of  Belgian  steel  works  in  secur- 
ing contracts  in  international  competition  has  reduc- 
ed a  Brussels  paper  to  compile  from  official  sources  a 
list  of  smch  orders  booked  during  the  current  year, 
with  special  reference  to  German  competition.  Taking 
the  Belgian  contract  prices  at  100.  the  percentages  of 
the  German  prices  are  said  to  compare  as  follows:  — 
An  order  for  21,000  tons  of  rails  for  Holland,  101 :  1,2- 
50  tons  of  rails  for  Brazil,  101 ;  other  railway  material 
for  Brazil.  105.  In  the  ease  of  contracts  for  Bulgaria : 
—  5.800  tons  of  rails,  114;  1.600  tyres.131 :  101  tons  of 
rail  fastenings,  110:  galvanised  tubes.  125:  and  50.000 
steel  sleepers,  116. 

The  results  of  the  Belgian  tenders  for  Bulgaria  gave 
rise  to  the  following  comments  on  the  part  of  a  Sofia 
journel  in  February.  Dealing  with  the  rail  contract  it 
stated: — "Among  the  14  finns  who  took  part  in  this 
competition  the  Krupps  firm  offered  a  price  of  4.000.- 
000  levas  (say  £160.000  at  par)  in  excess  of  that  of  the 
Belgian  svndicate.  The  whole  amount  involved  was 
28.000  000  levas  (.£1,120,000  at  par).  This  competition, 
as  well  as  the  othei-s  which  have  recently  taken  place, 
has  raised  great  interest  on  the  part  of  our  merchants 
in  Belgian  goods,  the  price  of  which  has  become  the 
lowest  in  the  European  market." 
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EDITORIAL 


(•()\fkhj:\if.  ox  max  ore 

The  conference  on  iron  ore  called  by  the  Honourable 
Harry  Mills,  Minister  of  Mines,  in  Toronto  on  July  5th, 
j)ronii.ses  to  mark  an  epoch  in  Ontario's,  and  Canada's,  iron 
ore  problem.  Ever  since  Mr.  Mills  assumed  his  minis- 
terial duties,  he  has  evinced  a  special  interest  in  this,  the 
most  serious  single  problem  that  confronts  his  depart- 
ment, as  well  as  one  of  the  most  serious  commercial  prob- 
lems that  faces  Canada.  There  is  no  need  of  repeating 
here  the  data  that  demonstrate  the  vast  annual  loss  in 
the  nation's  revenue  due  to  our  present  non-production 
of  iron  ore;  but  we  wish  to  draw  attention  again  to  the 
fact  that  the  problem  that  Mr.  Mills  is  now  facing  squarely 
is  one  worthy  of  the  best  attention  he  can  give  it,  and 
likewise  that  he  will  need,  to  attain  its  solution,  the  ener- 
getic assistance  of  some  of  the  best  brains  in  our  country. 

That  Mr.  Mills  is  fully  cognisant  of  the  fact  that  vo- 
luntary effort  alone  will  never  solve  the  problem,  is  de- 
uionst rated  by  liis  having  at  once  acceded  to  and  se- 
conded the  request  of  the  conference  that  complete  data, 
and  well-considered  recommendations  therefrom,  be  gatli- 
ered  by  a  small  commission  of  experts,  the  ablest  that  can 
be  found,  under  a  retainer  from  the  Provincial  govern- 
ment. Many  have  been  the  conferences  on  the  question  of 
Ontario's  iron  ore;  but  the  resolutions  adopted  have  in  the 
main  been  empty  verbiage,  due  to  a  lack  of  that  con- 
centrated and  continuous  human  effort  which  alone  is 
competent  to  solve  the  problem,  and  which  is  ordinarily 
not  available  unless  it  is  adequately  paid  for. 

For  the  first  time  (so  far  as  we  can  learn)  a  prominent 
blast-furnace  manager  is  numbered  among  the  practical 
optimists  who  for  years  have  believed  tliat  the  iron  ore 
to  be  had  in  Ontario  can  be  economically  used.  It  is 
mainly  due  to  this  accession  to  the  ranks  of  the  believers 
that  the  conference  was  able  to  present  a  united  front  in 
recommending  that  the  provincial  government  appropriate 
public  funds  to  investigate  the  problem.  Mr.  J.  D.  Jones, 
manager  of  the  Algoma  Steel  Corporation,  is  not  only  a 
technologist  of  outstanding  ability,  but  also  a  hard-headed 
business  man.  When,  witli  his  knowledge  of  tlie  practical 
difficulties,  he  is  willing  to  put  himself  publicly  on  record 
as  in  favour  of  an  attempt  to  produce  beneficiated  ores  in 
large  quantity  in  Ontario,  furnace  managers  with  less 
practical  knowledge  and  lacking  his  courageous  pre-vision 
may  well  re-examine  the  situation. 

This  conference  has  been  a  demonstration  of  what  can 
be  accomplished  when  a  keen  mentality  is  applied  with 
singleness  of  purpose  to  the  solution  of  a  public  problem. 


W'lun  Mr.  Mills  called  this  conference  together  he  must 
have  had  some  misgivings  lest  the  divergent,  and  possibly 
the  selfish,  interests  of  those  present  would  obscure  the 
vision  of  what  is  their  common  aim.  Personal  and  sec- 
tional interests  were,  of  course,  discussed  and  at  times 
threatened  to  monopolize  the  attention  of  the  meeting.  But 
judicial  statements  by  several  of  the  members  were  so  im- 
pressive and  were  such  outstanding  features  that  the 
Minister  was  able,  without  undue  effort,  to  direct  atten- 
tion to  the  main  issues. 

Mr.  Mills  has  put  his  hand  to  the  plow,  and  he  is  mak- 
ing a  straight  furrow.  He  is  not  a  man  whose  attention 
will  be  easily  diverted  from  his  purpose.  He  has  sought 
and  obtained  a  popular  mandate,  voiced  by  the  most  com- 
petent leaders  he  could  find.  We  hope  and  believe  that 
he  will  iiave,  from  now  on,  the  united  and  continuous  sup- 
port of  those  interested  in  Ontario's  iron  ore  problem,  and 
we  are  confident  that  this  united  effort  will  end  in  success. 


CANADA'S  BIRTHDAY 


Last  Saturday  we  celebrated  our  Dominion's  fifty-fifth 
birthday.  There  are  many  now  living  who  can  remem- 
ber the  first  Confederation  day,  when  the  unconnected 
British  colonies  of  North  America  promised  solemnly  to 
become  a  unit  within  the  British  Empire.  These  fifty- 
five  years  have  wrought  a  change  that  is  beyond  tlie  vision 
even  of  those  men  of  steadfast  faith  to  wliom  the  Act  of 
Confederation  was  due.  East  and  West  have  been  brought 
together  across  a  distance  greater  than  ocean's  width,  and 
tlie  barren  plain  between  has  become  one  of  the  world's 
granaries.  The  word  Canada  has  come  to  signify,  not 
merely  a  half  of  the  North  American  continent,  but  the 
home  of  a  young  nation,  as  get  only  partly  conscious, 
elementary  in  its  ideas,  and  unformed  in  its  habits;  but 
still  (tlianks  to  the  late  war)  anxious  and  able  to  take  its 
place  among  the  nations.  During  these  fifty-five  years 
our  iron  and  steel  industry  has  grown  from  a  mere  be- 
ginning in  1867,  and  to-day  is  the  principal  item  in  our 
country's  industrial  system. 

These  are  a  few  of  the  great  things  accompli.shed  dur- 
ing the  past  half-century  —  mainly,  I)c  it  noted,  by  the 
generation  that  is  now  iianding  over  its  burden  to  its  suc- 
cessor. But  not  all  the  developments  of  that  period  offer 
us  the  same  reasons  for  self-congratulation.  It  is  well  to 
look  at  both  sides  of  the  picture. 

Though  we  iiave  now  a  budding  national  consciousness, 
we   must   not    forget   tliat    its   growth    is   as   yet   not   at   all 
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robust,  and  its  full  bloom  and  fruition  will  be  assured 
only  if  we  tend  and  nurture  it  as  its  value  deserves.  The 
national  interest  is  still  subordinated,  in  large  degree,  to 
provincial  and  sectional  interests;  while  personal  interests 
at  present  exclude  a  view  of  the  common  weal  to  an  ex- 
tent that  alarms  many  students  of  Canadian  men  and  af- 
fairs. This  immersion  in  our  personal  affairs,  to  the  vir- 
tual exclusion  of  public  duties,  is  so  prevalent  in  Canada 
that  our  trans-Atlantic  relatives  commonly  take  it  as  ty- 
pical of  our  country.  The  natural  result  is  that  Canada  is 
today  ruled  to  a  great  extent  by  demagogues  and  otliers 
of  like  tendency,  whose  interest  is  self-centred,  to  the  ex- 
clusion of  the  interests  that  they   publicly   profess. 

Nor  are  our  habits  unimpeachable  in  the  sphere  of 
.social  existence.  Our  chief  city  has  lately  earned  the  re- 
putation of  being  the  pest-house  of  the  North  American 
continent.  The  finger  of  scorn  is  being  pointed  at  us  by 
our  southern  neiglibors  with  increasing  regularity,  and  for 
just  cause.  Not  until  we  make  a  united,  national  effort 
to  control  the  illegal  traffic  in  liquor  and  drugs,  and 
other  vicious  tendencies  for  which  our  country  is  rapidly 
becoming  notorious,  can  we  consider  ourselves  on  an 
equality  with  the  citizens  of  the  United  States.  They  are 
at  least  making  an  honest  attempt  to  "clean  up"  their 
country   from  coast  to  coast. 

In  the  realm  of  finance,  we  have  allowed,  on  a  huge 
scale,  a  selfish  manipulation  of  public  and  manufacturing 
services,  of  our  natural  resources  and  even  of  foodstuffs, 
tliat  has  made  many  millionaires,  but  has  impoverished 
our  country  to  a  degree  that  we  do  not  yet  fully  realize. 
Financial  manipulators,  still  increasing  in  number, 
batten  and  grow  fat  on  the  bodies  of  those  whose  honest 
toil   results  in  Canada's  material  well-being. 

In  our  iron  and  steel  industry  we  have  much  to  be 
tliankful  tor,  yet  much  to  fear.  The  wliole  of  tlie  iron 
ore  feeding  our  furnaces  is  imported  from  abroad.  This 
entails  an  annual  expense  of  tremendous  proportion.-,.  The 
efforts  to  date  to  develop  a  domestic  source  of  supply 
have  been,  not  fruitless,  but  inadequate.  The  most  im- 
portant single  industry  Canada  possesses  is  on  an  inse- 
cure foundation.  In  this  regard  we  Canadians  have  still 
to  attain  that  position  of  independence  and  self-reliance 
which  alone  will  make  us  worthy  of  nationhood. 

We  have  here  presented,  deliberately,  the  sombre  side 
of  the  question,  as  an  antidote  to  the  self-satisfaction  and 
self -congratulation  that  usually  accompany  and  succeed 
the  national  birthday.  If  we  are  to  have  an  ordered  and 
logical  development  in  Canada,  in  mining  as  in  other  de- 
l)artments  of  our  national  life,  we  must  face  all  sides  of 
each   question   squarely. 


FOrNDli y.MKN   PROMOTE  INTERNATIONAL 
AMITY 

The  recent  annual  meeting  of  the  American  Foundry- 
men's  Association  in  Rochester,  N.Y.,  has  more  significance 
than  most  annual  meetings.  It  was  an  international  con- 
ference, as  Canadian  and  British  foundrymen  had  been 
especially  invited  to  be  present,  and  representatives  of 
France  and  Belgium  also  attended. 


It  is  now  commonly  realized  that  science  is  one  and  in- 
divisible, and  has  no  regard  for  inventions  of  man  such  as 
international  boundaries.  Science  is  one  of  those  tangible 
assets  to  international  co-operation  and  good-will  that  al- 
ready ignores  the  man-made  differences  between  nations 
and  races — differences  that  have  been  so  prolific  of  strife 
since  that  time  in  the  dawn  of  history  when  the  first  mar- 
tial genius  invented  organized  human  warfare.  Organiz- 
ed warfare  is  not  indigenous  to  the  human  race — it  was 
grafted  upon  it ;  and  the  consequent  development  of  na- 
tionhood and  international  differences  can  be  so  modified 
by  civilizing  agencies  as  to  cause  a  reversion  to  our  former 
sound  idea  of  primitive  times,  when  the  inevitable  struggle 
for  existence  was  not  organized  upon  the  artificial  lines  of 
international  competition,  but  was  based  upon  individual 
qualities,  guided  by  natural  impulses  and  instincts. 

In  bringing  about  the  international  amity  that  all  but 
junkers  and  fire-brands  desire,  no  means  can  be  more- 
effective  than  such  co-operative  activities  as  we  have 
seen  in  operation  in  Rochester.  The  exchange  of  ideas 
among  Americans,  Canadians,  Britishers,  Frenchmen  and 
Belgians  will  lead,  not  only  to  a  better  common  under- 
standing, and  an  exchange  of  scientific  ideas,  but  to  that 
every-day  commercial  intercourse  upon  which,  it  is  said, 
the  British  Empire  has  been  founded,  and  upon  which  it 
still   so  largely  rests. 

If  the  late  war  has  resulted  in  no  other  good  thing,  it 
has  produced  an  international  acquaintance  and  interest 
that  far  transcends  what  previously  existed.  The  barriers 
against  international  trade  have  lately  been  made  higher, 
and  still  higher,  but  mainly,  it  may  be  noted,  on  the  instiga- 
tion of  politicians  and  of  commercial  interests  with  selfish 
motives  and  a  short-sighted  policy.  The  sound  and  far- 
reaching  policy,  best  in  the  long  room  for  the  whole 
world  as  well  as  far  each  of  its  component  parts,  is  as 
free  an  intercourse  among  the  nations  as  well-founded 
national  policies  and  personal  interests  of  the  less  selfish 
variety  will  allow.  The  foundrymen  of  five  countries 
have  begun  to  do  their  bit  in  bringing  about  this  much- 
desired   condition. 


UNFINISHED  PRODUCTS 

In  the  metallurgical  industries  the  term  "finished 
produft"  is  loosely  u.sed.  We  may  take  it  to  mean  that, 
although  smelter  and  refinery  products  may  require 
further  manufacture  before  they  enter  the  markets  of 
the  world,  they  have  been  brought  to  the  final  stage  so 
far  as  the  prime  producing  establishments  are  concern- 
ed. For  instance,  concentrate,  matte,  impure  bullion,  or 
refined  metal  may  be  shipped  and  sold  by  a  mining  and 
smelting  company.  Only  the  refined  metal,  however, 
represents  the  "finished  product". 

There  is  something  of  an  analogy  here  between  the 
production  of  metals  and  the  output  of  our  universities. 
We  fear  that  our  institutions  of  learning  are  not  .yet  giv- 
ing us  the  properly  finished  articles.  The  substitute  is 
often  attractive,  but  it  does  not  serve  the  purpose  it  is 
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supposed  to  serve.  It  is  very  apt  to  have  its  value  di- 
minished by  "segregations,"  "'slag  inclusions  and  ad- 
hesions" and  so  on. 

To  be  specific,  there  is  not  much  evidence  that  our 
technical  graduates  are  better  fitted  today  to  cope  with 
the  world,  the  flesh,  and  the  devil,  than  they  were 
twenty  years  ago.  Today  it  is  as  true  as  it  was  a  genera- 
tion ago  that  a  fairly  bright  young  office  man,  without 
college  training,  has  a  vastly  greater  chance  of  becom- 
ing the  general  manager  or  president  of  a  large  mining 
or  smelting  company  than  has  the  technical  graduate. 

In  part  the  •"segregations"  and  "slag  adhesions" 
mentioned  above,  impede  the  graduate's  progress.  He 
leaves  college  with  pre-conceived  ideas  that  it  maj'  take 
years  of  hard  knocks  to  correct.  In  the  three  or  four 
j'ears  of  his  college  course  he  is  taught  nothing  at  all 
that  touches  directly  on  the  making  and  handliug  of 
money.  Even  the  marketing  of  mineral  products  is  to- 
tally neglected.  The  results  speak  for  themselves  iu  uo 
uncertain  way.  Unemployment  or  eonstaut  change  o^' 
employment,  no  hope  of  a  competency  unless  he  permit 
the  promoter  to  misuse  him,  these  are  the  guerdon  of 
the  mining  engineer.  And  yet  our  colleges  continue 
cheerily  to  turn  loose  increasing  numbers  of  mining 
graduates,  to  wander  iu  the  parched  and  perilous  past- 
ures of  the  business  world ! 


BRITISH  MOXEY  FOR  BRITISH  DOMIXIOXS 
Tliere  has  evidently  been  launched  in  London  lately  a 
well-organized  and  decided  movement  in  favour  of  the 
development  of  the  natural  resources  of  the  Empire.  The 
slogan  "Britons  for  British  Dominions"  is  to  be  accom- 
panied by  "British  money  for  British  Dominions."  One 
cable  dispatch  quotes  The  Times  as  saying  that,  since  the 
Soviet  has  decided  to  remain  apart  from  the  world,  Brit- 
ish capital  must  look  to  the  Empire  for  its  opportunities  of 
investment.  Another  announcement  is  to  the  effect  that 
a  group  of  prominent  British  manufacturers  will  enter 
seriously  into  supplying  the  Canadian  trade,  in  competi- 
tion with  the  United  States,  using  Canada  itself  mainly 
as  their  base  of  operations. 

All  this,  and  much  more  that  has  transpired  recently, 
speaks  well  for  future  Anglo-Canadian  solidarity.  A 
large  part  of  the  British  investment  in  Canada  to  date  has 
been  of  the  long-distance  variety,  and  consequently  less  of 
a  cementing  tie,  and  less  satisfactory  altogether,  than  the 
investment  it  is  now  proposed  to  make. 

It  is  true  that  there  will  not  be  in  Canada  the  oppor- 
tunity for  quick  and  easy  gain  that  there  might  be  in,  say, 
Siberia.  The  British  industrial  pioneer  in  Siberia  might 
have  chances  of  development  such  as  fall  to  the  lot  only  6i 
those  that  penetrate  far  among  untutored  peoples.  In 
Canada  the  British  investor  will  have  to  meet  the  competi- 
tion of  native  Canadians  and  of  our  southern  neighbors. 
Still,  this  will  not  by  any  means  deter  those  who  have  for- 
centuries  got  more  than  their  quota  of  gain  from  the  free 
markets  of  the  world. 


The  chief  undeveloped  resource  of  Canada  is  her  mineral 
deposits.  It  is  fortunate  for  Canada  that  this  is  so.  To 
quote  Dr.  C.  V.  Corless  in  his  presidential  address  of  last 
March,  "Mining  is  the  basic  industry  of  progress,  as  agri- 
culture is  of  subsistence."  Except  for  unfortunate 
(though  unavoidable)  mishaps  in  the  food  supply  of 
some  parts  of  the  world,  and  tlie  present  unbalanced 
state  of  war-torn  Central  Europe,  the  subsistence  of  the 
human  race  is  pretty  well  provided  for,  and  so  the  pos- 
sibilities of  the  development  of  agriculture  in  Canada  by 
means   of  the   export   of   food-stuffs   is   limited. 

Mineral  production  is  in  quite  a  different  case.  The 
consumption  of  the  products  of  the  world's  mines  has, 
through  successive  ages,  measured  roughly  the  attendant 
degree  of  civilization.  Creature  comfort  and  the  leisure 
that  is  the  pre-requisite  of  mental  development  are  almost 
entirely  dependent  upon  the  products  of  mines  and  quar- 
ries. We  are  as  yet  far  from  the  end  of  the  advancement 
of  our  material  civilization,  and  hence  our  consumption 
of  mineral  products  will  continue  to  increase  vastly. 

It  is  most  desirable  that  the  outside  capital  necessary 
to  develop  Canada's  mineral  industry  should  come,  as 
much  as  possible,  from  Britain.  We  are  now  on  the  eve 
of  developing  what  will  probably  be  a  most  important  in- 
dustry— the  production  of  iron  ore.  Our  native  ore  is 
mainly  of  such  a  character  that  it  requires  concentration 
or  "beneficiation"  before  it  can  be  used  in  the  blast-fur- 
nace. This  treatment  requires  the  establishment  of  ex- 
tensive plants  and  a  correspondingly  heavy  investment.  It 
seems  likely,  at  the  moment,  that  the  capital  required  will 
come  mainly  from  the  United  States.  We  hope  that  at 
least  a  substantial  part  of  the  investment  will  be  made  bv 
British  capitalists.  It  is  now  rapidly  becoming  the  vogue 
in  Britain  to  develop  Imperial  rather  than  foreign  re- 
sources. Here  in  Canada,  to  day.  is  an  opportunity  for 
British  participation  in  a  basic  Canadian  industry. 

Inter-imperial  relations  have,  since  the  commencement 
of  the  Great  War,  made  most  decided  steps  forward  in 
various  spheres.  We  are  already  commencing  to  reap 
benefits  from  this  intercourse.  By  all  means  let  us  aid 
and  encourage  by  every  means  in  our  power  the  develop- 
ment of  Canadian  mineral  resources  by  means  of  British 
capital.  i  11 


The  National  Research  Council,  Washiugton,  lias 
rendered  yet  another  service  to  the  technical  public.  It 
has  just  published  a  new  edition  of  its  pamphlet, 
"American  Research  Chemicals",  in  which  are  given 
thirty  pages  of  chemicals  used  in  laboratories,  particu- 
larly research  laboratories,  and  a  list  of  eighty  manu- 
facturers in  the  United  States  from  whom  various  spe- 
cified chemicals  can  be  obtained.  As  a  large  fraction  of 
Canada's  supply  of  pure  chemicals  comes  from  the 
United  States,  this  bulletin  (No.  35,  May,  1922)  will  in- 
terest many  researchers  and  laboratory  workers  here. 
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Notes  From  Nova  Scotia 


BY  JOHN  MOFFATT 


Mines  and  Mills  Busy  Again 

"Our  Isle  is  full  of  noises,  sounds  and  sweet  airs, 
that  give  delight  and  hurt  not"'.  They  are  the  noises 
of  the  nidne,  the  workshop  and  the  factory.  The  low 
hum  of  machinery,  the  whirr  of  rapidly  revolving 
wheels,  the  pulsating  of  the  great  engines  and  the 
hearty  voices  of  the  workers  all  tell  of  new  life  throb- 
bing through  the  veins  and  body  of  the  two  giant  in- 
dustries of  Cape  Breton  —  coal  and  steel. 

Already  coal  is  rising  to  a  normal  output  and  in  a 
short  time  will  exceed  it.  Collieries  that  have  been 
dormant  for  over  six  months  are  now  in  operation, 
while  a  half-constructed  collieiy  is  again  the  scene  of 
much  activity.  The  word  has  been  spoken  and  "every 
man  is  expected  to  do  his  duty." 

It's  "braw"  to  see  the  ships  coming  in  for  Cape  Bre- 
ton coal,  great  teu-thousand-ton  cargo  boats,  taking 
away  at  one  load  three-fourths  of  a  day's  output.  A 
short  time  ago  fears  were  entertained  in  some  quarters 
that  the  four  hundred  thousand  tons  of  coal  now  in  the 
stock  piles  mi^ht  not  be  lifted  this  season  and  that  a 
dull  winter  would  naturally  follow.  But  the  steam 
shovels  are  busy,  and  we  hope  to  see  the  coal  heaps 
quickly  transported  to  other  quarters  of  the  globe. 

No.  24,  the  newest  of  the  Dominion  collieries,  which 
was  closed  down  early  last  December,  is  in  operation 
again.  This  mine  had  just  been  put  into  condition  to 
give  a  good  output  when  depression  struck  the  coal 
trade.  Consequently  none  fif  its  new  equipment  was 
put  into  motion.  A  new  bank-head,  with  concrete  decks' 
new  tracks  and  tipples  and  screenino;  machinery  for 
assorting  the  coal,  with  new  bank  and  haulage  engines, 
have  been  awaiting  the  turning  on  of  the  power.  The 
mine  is  equipped  for  an  output  of  twelve  hundred  tons 
per  day,  but  usually  the  calculation  of  tonnage  is 
exceeded. 

Miners  Now  Hard  at  Work 

Mine  labor  is  less  restive  and  after  the  Award  of  two 
Concilliation  Boards,  it  seems  to  have  fallen  into  a  more 
moderate  mood.  This  may  be  due  to  the  re-action  after 
the  prolonged  efforts  of  agitators ;  but  we  are  inclined 
to  think  that  quiet  reflection  is  settling  down  over  tlie 
minds  of  men  who  were  badly  misguided  and  who  are 
beginning  to  realize  their  best  friends  among  the  Ex- 
ecutive Officers  were  those  who  counselled  tliem  against 
hast}'  action.  Anyhow  the  workmen  of  Nova  Scotia 
will  think  twice  before  again  following  a  line  of  action 
that  will  still  further  lose  them  the  sympathy  and  sup- 
port of  the  public.  The  Executive  Officers  are  giving 
little  lead  to  the  rank  and  file  as  to  how  they  should 
vote  on  the  Scott  Award,  and  while  it  is  desirable  that 
the  Award  should  be  accepted,  yet  the  greater  injury 
will  come  to  the  workmen  rather  than  to  the  Company 
from  its  non-acceptance. 

President  Baxter  Vindicated 

The  vote  on  the  recall  of  President  Baxter  was  very 
small  and  therefore  very  disappointing  to  the  Reds  and 
their  leaders.  The  only  excuse  that  can  be  offered  for 
such  vile  treatment  of  a  faithful  officer  was  the  chagrin 
felt  over  the  award  of  the  Gillen  Board,  and  the  in- 
flammatory speeches  made  by  J.  B.  McLachlan.  Men 
were  "stirred  to  mutiny  and  rage".  The  Board,  it  was 
said  "had  failed  to  make  full  investigation",  "the  Coal 


Company  were  tyrannical"  and  "President  Baxter  was 
a  traitor,"  fit  only  to  be  cast  out  of  society.  Subject- 
ed to  the  "pelting  of  the  mo.st  pitiless  storms"  of  abuse, 
Bob  Baxtor  kept  steadily  on.  This  was  base  ingrati- 
tude to  the  men  who  had  in  the  early  days  of  the  U.  M. 
W.  lead  many  a  forlorn  hope.  Even  his  comrade  in  war, 
J.  B.  McLachlan,  seemed  anxious  to  follow  the  funeral 
car  so  long  as  he  had  full  liberty  to  fire  the  funeral 
pile.  Surely  "judgment  had  fled  to  bruitish  beasts  and 
men  had  lost  their  reason."  But  President  Baxter  has 
been  fully  vindicated  and  to-day  he  stands  higher  than 
ever  before  in  the  eyes  of  the  Canadian  public,  and  of 
those  who  know  him  best. 

Steel  Plant  Busy  Again 

The  Sydney  Steel  Plant  has  two  thousand  men  em- 

jjloyed  and   rumors  are  rife  that    better    things  are  in 

store  for  the  immediate  future.     As  it  is,  the  number 

employed  is  a  large  addition  to  that  of  two  months  ago. 

Inspection  of  B.  E.  Steel  Plants 

A  number  of  Bethlehem  steel  experts  and  some  New 
York  financiers  made  a  thorough  inspection  of  the 
l)lants  and  property  of  the  Empire  Steel  Corporation 
in  Nova  Scotia  and  elsewhere  lately.  Whether  this 
means  a  new  bond  issue  or  a  merger,  is  as  yet  an  un- 
answered question.  It  is  generally  hoped  that  it  will 
I)ring  steady  employment  to  the  inactive  steel  plants 
of  Nova  Scotia. 

Asl-id  to  Vsc  More  Coal 

The  Ottawa  Government  was  petitioned  by  the 
Board  of  Trade  and  the  Town  Council  of  Sydney 
Mines,  to  buy  and  use  more  ccoal  on  the  National  rail- 
^\^<lys,  so  that  more  employment  might  be  given. 
Whether  the  Government  will  take  any  action  in  the 
matter  remains  to  be  seen,  but  at  present  a  searching 
investigation  is  being  made  into  the  contracts  of  coal 
made  for  these  railways  during  tlie  Spring.  The  Nova 
Scotia  members  of  parliament  seem  to  be  forcing  the 
matter,  and  they  are  quite  right. 

Mooted  Improvevients  in  Steel  Plant 

Much  is  being  written  about  improvement  to  tlie  Sydney 
steel  plant,  and  no  doubt  there  is  much  to  be  done.  A 
new  blooming  mill  and  fifteen  new  opeii-licartti  furnaces 
are  on  the  program.  How  soon  work  on  these  will  begin 
is  yet  in  the  lap  of  the  gods.  The  expenditure  will  be 
large,  but  it  is  understood  that  the  saving  per  ton  of  steel 
will  be  such  tli^  on  an  annual  output  of  one  million  tons 
pet-  year  tlie  whole  cost  would  not  take  many  j-ears  to  pay 
off.  A  number  of  the  open  liearth  furnaces  are  ready  to 
re-liglit,  and  gradually  new  departments  are  starting  up, 
adding  to  the  number  of  men  employed. 

Mr.  Bischoff's  Appointment 

Mr.  W.  H.  Bischoff  is  General  Superintendent  at  the 
Sydney  steel  plant.  He  is  well  known  to  the  men  of  the 
plant,  and  his  is  a  most  popular  appointment.  He  is  a  big 
man  witli  a  smiling  face,  and  has  a  kind  word  for  all. 
When  on  his  return  lie  passed  through  the  works,  lie  had  a 
real  Highland  welcome  and  was  greeted  on  all  sides  by 
men  of  all  departments.  He  had  formerly  served  with 
the  Company  for  over  three  years,  and  during  that  time  he 
liad  made  a  host  of  friends. 
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Official  Conference  on  Ontario  Iron  Ore    ^ 


MEETING  OK  H  EPRESENTATIVE  INTERESTS  IN 
TORONTO  ON  JULY   5th. 


When  Ontario's  present  iron  and  steel  industr.v  was 
founded,  twenty-five  years  ago,  it  was  expected,  and  in 
fact  assumed,  that  her  iron  ranges,  known  even  then  to 
be  very  large  in  extent,  would  furnish  in  abundance  the 
hematite  ore  for  which  the  blast-furnaces  were  built.  The 
diseoverv  of  the  famous  Helen  iron  mine  seemed  to  confirm 
this  opinion.  Prospectors  swarmed  over  the  iron  ranges, 
scores  of  miles  of  them  were  taken  u)).  and  a  good  deal 
of  capital  was  expended  in  acquiring  property  and  in  ex- 
ploration. The  main  practical  result  was  to  prove  the 
Helen  ore-body  to  be  unique,  so  far  as  exploration  went. 
Another  result  was  the  disclosure  of  very  large  deposits  of 
low-grade  iron  ore  —  the  ore  upon  which  our  interest  at 
present  mainly  hinges.  So  we  have  at  present  plenty  of 
blast-furnaces  and  steel  mills  in  Ontario,  but  no  available 
ore,  with  the  result  that  many  attempts  have  been  made 
to  solve  the  problem  of  providing  our  own  ore  for  our  own 
furnaces.      The  problem   is  still  unsolved. 

With  a  view  to  securing  the  eo-operation  and  advice  of 
those  interested  in  Ontario's  iron  ore  problem,  the  Hon. 
Harry  Mills,  Minister  of  Mines  for  Ontario,  held  a  con- 
ference in  Toronto  on  July  5th,  to  which  he  invited  re- 
presentatives of  the  various  interests  concerned.  Between 
thirty  and  forty  owners  of  iron  ore  deposits,  blast-furnace 
operators,  metallurgists,  geologists,  and  representatives  of 
the  transportation  companies  assembled  to  aid  Mr.  Mills 
in  devising  ways  and  means  of  attacking  tlie  problem 
anew. 

Agenda 
To  regulate  the  discussion  and  to  give  it  a  proper  set- 
ting, a  programme  was  arranged,  and  authorities  on  each 
subject  were  asked  to  prepare  a  presentation  of  that  phase. 
The  following  are  the  agenda: — 

(1)  The  extent  of  the  iron  ore  deposits  of  Ontario. 
Are  they  sufficient  to  sustain  a  native  blast  furnace  in- 
dustry of  importance? 

(2)  The  kind  and  quality  of  the  deposits: 

(a)  The  iron  ores  of  Eastern  Ontario. 

(b)  Deposits  of  banded  magnetic,  or  mixed  mag- 

netite and  hematite 

(c)  Siliceous  liematite. 

(d)  Siderites. 

(e)  Bog  iron  ores. 

(3)  (a)      The  applicability  of  magnetic  concentration 

methods  for  low  grade  magnetites,  and  sub- 
sequent briquetting  or  nodulising. 

(b)  Processes    for    increasing    the    metallic    con- 

tent of   siliceous   hematites. 

(c)  The  reduction  and  nodulising  of  siderites. 

(4)  Are  all  or  any  of  the  above,  or  other  methods  of 

benefieiation    within   permissible   limits   of   cost.' 

(5)  How   far   can   a   market   be   found   in    Ontario   for 

beneficiated  Ontario  ores? 

(6)  Is  there  a  market  for  more  than  the  present  pig 

iron  product  of  Ontario?      If  so,  where? 

(7)  Can  the  problem  be  attacked  by  adapting  a  meth- 

od of  reduction  to  low  grade  ores,  rather  then 
by  treating  the  ores  so  as  to  make  them  amen- 
able to  present  blast  furnace  practice? 

(8)  Any  aspects  of  the  question  not  enumerated  above. 
This  arrangement  proved  to  be  well-suited  to  the  need. 

By  means  of  it  and  by  virtue  of  the  adroit  guidance  of 
Mr.  Mills,  who  is  an  unusually  capable  chairman,  the  ef- 
fort of  this  gathering  of  men  representing  heterogeneous 


interests  was  made  to  focus  on  the  aim  common  to  all  - — 
the  use  of  our  own  iron  ores. 

The  Extent  and  Nature  of  Ontario's 
Iron  Ore  Dejiosits. 
The  discussion  of  thi*  extent  of  the  iron  ore  deposits  so 
far  discovered  in  Ontario  was  merged,  naturally  and  per- 
haps inevitably,  with  the  second  question,  their  character. 
Mr.  C.  W.  Knight,  Assistant  Provincial  Geologist,  led  off 
with  a  clear  and  concise  resume  of  the  geological  condi- 
tions under  which  the  various  deposits  have  been  formed, 
dwelling  mainly  on  those  differences  in  their  character  that 
are  due  to  the  geological  age  or  epoch  during  which  they 
had  their  origin.  Mr.  Knight  also  pointed  out  the  well- 
marked  differences  between  the  productive  ranges  of  Min- 
nesota. Wisconsin  and  Michigan  and  tiie  unproductive  ones 
of  Ontario  —  differences  that  were,  in  the  main,  overlooked 
by  the  earlier  ex})lorers  and  geologists,  and  that  were  forced 
upon  their  notice  chiefly  on  account  of  the  otherwise  in- 
ex))]icable  lack  of  merchantable  ore  in  Ontario.  It  is,  by 
the  way,  this  lack  of  discernment  (or  perhaps  it  might 
better  be  called  prescience)  that  renders  so  many  of  the 
jironouneemcnts  of  twenty  years  ago  on  our  iron  ranges, 
of  little  or  no  value  today.  Their  similarity  to  the  ranges 
of  tlie  United  States  was  pointed  out,  but  not  the  differ- 
ence. 

Dr.  W.  H.  Collins,  Director  of  the  Geological  Survey, 
Ottawa,  followed  with  a  comprehensive  outline  of  the  pro- 
vince's iron  ranges,  with  especial  reference  to  the  kinds 
of  ore-bearing  material  that  they  contain.  Dr.  Collins  has 
during  recent  years  spent  several  summers  in  the  field 
studying  the  very  problem;  so  his  judgment  is  well-sea- 
soned, and  he  speaks  with  more  authority  or  the  matter 
than  is  possible  to  any  other  geologist  in  the  Dominion. 
Apart  from  the  deposits  of  magnetic  iron,  which  are  of 
igneous  origin,  and  are  rather  more  widely  scattered  and 
of  smaller  size  than  similar  ore-deposits  in  use  elsewhere, 
our  iron  ore  all  occurs  in  sedimentary  beds,  now  found 
mostly  on  edge.  Thus  we  have,  in  the  main,  the  tuncated 
edges  of  iron-bearing  strata  to  explore.  These  beds  of 
iron  formation  are  of  such  a  character  as  to  be  almost  im- 
pervious to  the  circulation  of  surface  waters;  and  this 
in  conjunction  with  their  high  angle  of  dip.  militates  again.st 
the  enrichment  that  has  produced  the  economic  deposits  of 
the  United  States.  In  certain  cases  the  circumstances  of 
our  iron  ranges  are  similar  to  the  productive  ranges  of  the 
United  tates;  and  Dr.  Collins  is  confident  that  extensive 
and  systematic  exploration  witli  the  diamond  drill  on  those 
ranges  will  result  in  the  discovery  of  similar  ore-deposits. 
In  this  connection  there  was  a  considerable  amount  of 
discussion  with  regard  to  specific  iron  ranges,  presented 
mainly  by  those  interested  in  them.  Mr.  T.  B.  Caldwell 
of  Perth,  described  the  conditions  that  at  present  prevent 
the  use  of  ore  from  the  iron  range  at  Temagami.  Mr.  Cald- 
well was,  by  the  way.  one  of  those  who  effectually  aided 
the  chairman  in  steering  the  conference  clear  of  the  rocks 
of  dissention  and  the  whirlpools  of  discussion  that  beset  its 
cour,se.  Mr.  Dreany,  of  Sault  Ste.  Marie,  gave  some  details 
of  the  iron  range  in  .Michipieoten  District  in  which  he  is 
interested,  and  a  new  nodulizing  process  now  in  course  of 
development,  which  he  expects  to  be  successful.  Mr.  H.  C. 
Cox,  of  Port  Arthur,  who  has  guided  the  course  of  the 
Moose  Mountain  experiment  during  its  latter  (and  most 
successful)  period,  gave  very  interesting  and  impressive 
data  about  his  deposits  of  ore.  The  vast  bedded  deposits 
of  the  Belcher  Islands,  low  in  phosphorus  and  sulphur,  but 
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comparatively    liiffli    in    «*!"•«•    ^^■'•"'    'l^^ihed.    and    their 
future  use  discussed. 

Processes  for  Beiujiciaiinn. 
To  introduce  the  subject  of  beneficiation,  Mr.  Mills  had 
asked  Mr.  G.  C.  Mackenzie.  Secretary-Treasurer  of  the 
Canadian  Institute  of  Mining  and  Metallurgy,  to  prepare 
a  statement  of  what  has  been  accomplished  to  date.  Mr. 
MacKenzic's  resume  was  both  lucid  and  comprehensive,  and 
forestalled  a  great  deal  of  discussion  that  might  otherwise 
have  consumed  time  witli  no  good  eil'ect.  Briefly,  his 
conclusions  are  that  the  magnetic  ore  deposits  of  Eastern 
Ontario  are  too  small  and  too  widely  scattered  to  stand  the 
cost  of  concentration,  and  still  com])ete  with  Lake  Superior 
ores;  that  sintering  is  preferable  to  nodulizing  in  the  ag- 
glomeration of  fine  magnetic  concentrate;  and  that  any 
process  of  beneficiation  will  succeed  commercially  only  if 
operated  on  a  very  large  scale. 

In  this  connection  both  Mr.  MacKenzie  and  Mr.  Caldwell 
referred  to  the  Eustis  process  for  the  "direct"  production 
of  steel  from  ore.  Both  had  had  a  warm  recommendation 
of  the  process  from  Mr.  Bradley  Stoughton,  of  New  York, 
one  of  the  foremost  authorities  on  iron  and  steel  on  this 
continent.  Mr.  Stoughton  considers  that  the  electrolytic  (as 
against  the  electrothermic)  reduction  of  iron  offers  an  op- 
portunity of  commercial  application  that  is  particularly 
suited  to  Central  Canada,  with  her  abundance  of  power 
and  scarcity  of  carbonaceous  reducing  agents. 

Mr.  Cox  described,  in  brief,  the  latest  development  in 
the  production  of  sponge  iron,  as  worked  out  recently  by 
two  young  researchers  of  the  United  States  Bureau  of 
Mines.  These  results  have  not  yet  been  made  public;  but 
Mr.  Cox  is  hopeful  that  the  new  discoveries  will  go  far 
toward  bridging  the  gap  that  now  separates  the  experimen- 
tal work  on  sponge  iron  and  its  commercial  application. 
He  ])oints  out.  what  is  of  prime  importance  in  Ontario, 
that  the  fine  magnetic  concentrate  from  our  ore  would 
form  an  ideal  material  for  such  a  process  and  that  the  use 
of  raw  concentrate  would  cut  out  the  present  high  cost 
of  agglomeration  for  use  in  the  blast-furnace.  Mr.  Cox 
also  pointed  out  that  the  problem  of  producing  merchant- 
able ore  at  Moose  Mountain  has  now,  to  all  intents  and  pur- 
poses, been  solved,  and  that  what  remains  to  be  done  is  to 
establish  such  a  connection  with  the  users  of  ore  as  will 
warrant  investment  in  a  commercial  plant. 
The  Cost  of  Beneficiation. 

When  it  comes  to  a  question  of  using  ore,  it  is  the  furnace 
manager's  dictum  that  rules.  Consequently  the  account  by 
Mr.  J.  D.  Jones,  manager  of  the  Algoma  Steel  Corporation, 
of  liis  recent  investigations  into  the  manufacture  and  use 
of  beneficiated  ores,  and  his  conclusions,  touched  the  heart 
of  the  discussion.  The  Algoma  Steel  Corporation  has  been 
foremost  in  Canada  in  making  and  using  such  ore,  and  Mr. 
Jones  is  in  an  exceptional  position  to  judge  of  its  commer- 
cial  utility. 

Some  months  ago  Mr.  Jones  set  out  to  determine  at  first 
hand  what  has  been  accomplished  elsewhere  on  this  con- 
tinent in  the  concentration  and  agglomeration  of  lean  ores. 
He  visited  a  number  of  plants  in  the  central  and  eastern 
United  States,  and  his  brief  recital  of  what  he  saw  was  most 
informing.  One  important  develojiment  that  he  noted  is 
that  the  provision  of  high-grade  concentrated  ore  from  the 
low-grade  material  available  along  the  Atlantic  coast  has 
now  included  Lake  ore  from  that  market  and  promises 
also  to  exclude  the  cheap  ore  of  Cuba  and  Brazil.  Mr. 
Jones'  conclusion  in  regard  to  Canada — and  this  is  worthy 
of  more  serious  attention  than  any  other  utterance  at  the 
conference  —  is  that  suitable  processes  for  beneficiation 
can  and  will  provide  Ontario  ore  for  Ontario's  furnaces, 
provided  tlie  problem  is  attached  with  energy  and  discre- 
tion. 


'Die  Mnrh-el  for  Beneficiated  Ores 

At  various  times  during  the  conference,  the  quality   of 
beneficiated   ores  was  discussed,   and   their   suitability   for 
use   in  the  blast-furnace.      The   information   elicited    from 
those  with  direct  evidence  was  that  sinter,  nodules  or  bri- 
quettes, properly  made,  are  completely  satisfactory,  and  a 
most  desirable  ore.     Magpie   Mine  nodules   are  known  to 
have  a  preferred  market,  due  both  to  their  useful  form  and 
their   desirable    chemical    constitution.      Sintered    magnetic 
concentrate  is  now  one  of  the  standard  varieties  of  iron  ore. 
Grondal  briquettes,  such  as  are  turned  out  by  the  Moose 
Mountain  experimental  plant,  are  less  firmly  established  in 
the  markets  of  this  continent;  but  their  desirability  is  un- 
doubted.     Mr.    Cox   told   of   having   during   the    war   time 
shipped  his  briquettes  (almost  pure  iron  oxide)  as  far  south 
as  Tennessee,  at  prices  that  were  high  even  for  boom  times. 
There  was  a  shipment  made  to  a   Canadian   furnace  that 
was  composed  of  briquettes  insufficiently  bonded;  but  that 
was  due  to  the  irregularity  to  which  all  experimental  work 
is   subject,  and   from  which   no   experimenter   can   escape. 
Another  point  on  which  the  majority  of  the  members  of  the 
conference   were  clearly  informed  by  the   explanations   of 
the  furnace-men  present,  was  the  blending  of  ores  required 
to  produce  the  various  qualities  of  iron  wanted.      This  ac- 
curate blending  necessitates,  of  course,  an  accurate  know- 
ledge of  the  chemical  constitution  of  each  kind  of  ore   in 
stock,    and    pre-supposes    uniformity    throughout    each    of 
these  stock-piles.      "The  iron  ore  from  all  the  mines  of  Lake 
region  is  now  blended  to  produce  certain  standard  mixtures, 
and  the  blast-furnace  manager  decides,  months  ahead,  what 
proportion  of  each  of  these  varieties  of  blended  ore  he  will 
require  for  the  coming  year.     Tile  steel  plant  at  Saut  Ste. 
Marie  may,  for  instance,  require  a  million  tons  of  ore  of, 
say,   four  varieties,  which,   when   blended   in   various   pro- 
portions, will  give  foundry  iron,  basic  iron,  and  the  other 
varieties  they  will  require  during  the  ensuing  year.     It  can 
be  readily  seen  that  to  provide  this  million  tons  of  ore.  of 
the  sorts  required,  from  mines  in  Ontario,  and  to  ensure  a 
supply  sufficient  in  quantity  and  uniform  in  quality,  year 
after  year,  is  rather  a  large  undertaking,  and  will  require 
not  only  a  very  large  outlay  of  capital,  but  the   applica- 
tion of  the  best  brains  that  the  province  and  the  country 
can  provide.      But  that  the  task  can  be  accomplished,  the 
sober  judgment  of  Mr.  Jones  unequivocally  affirms. 

The  Resolutions  Adopted. 

In  order  to  induce  an  orderly  consideration  of  reso- 
lutions, Mr.  Mills  suggested,  quite  early  in  the  proceedings, 
the  appointment  of  a  resolutions  committee,  whose  duty  it 
would  be  to  present  the  consensus  of  opinion  in  tabloid 
form  at  the  end  of  the  conference.  When  Mr.  ^lacKenzie 
presented  tlie  resolutions  that  he.  IMr.  CaldewU  and  Mr. 
Cox  had  drawn  up,  they  represented  so  well  the  principal 
ideas  of  the  gathering  that  no  change  was  necessary,  and 
no  discussion  of  consequence  was  provoked.  The  questions 
of  the  agenda  were  considered,  seriatim,  with  tlie  following 
result: 

1 . — The  known  .and  probable  ore  reserves  now  deter- 
mined can  provide  sufficient  beneficiated  ore  to  sustain 
our  blast  furnaces;  and  it  seems  likely  that  intensive  ex- 
ploration will  disclose  commercial  deposits  of  ore  tliat  will 
not  require  beneficiation. 

2. —  (Needs   no   answer). 

3. — The  present  methods  of  beneficiation  are  satisfac- 
tory, and  both  nodulizing  and  briquetting  (or  sintering) 
are  recommended. 

4.  and  5. — A  conclusion  on  these  questions  is  beyond  the 
scope  of  the  present  conference,  and  they  should  be  con- 
sidered by  a  special  committee  or  commission,  the  appoint- 
ment of  which  bv  the  Government  the  conference  recom- 


Julv,  1922 


IRON     AND     STEEL     OP     CANADA 


119 


mends,  the  commission  to  be  composed  of  a  geolofjist,  a 
blast  furnace  operator  or  metallurgist,  and  a  representative 
of  transportation  interests. 

It  is  this  last  recommendation  that  reaches  tile  heart 
of  the  problem,  as  was  immediately  pointed  out  by  Mr. 
Mills.  The  question  of  costs  and  of  practical  ways  and 
means  of  applying  the  information  now  available  con- 
stitutes the  immediate  problem,  and  this  problem  can  be 
solved  only  by  the  intensive  work  of  the  best-in- 
formed authorities  that  can  be  had.  In  answer  to  a  ques- 
tion, Mr.  Mills,  said  tiiat  of  course  the  services  of  these 
authorities  would  not  be  asked  for  without  remuneration, 
and  that  he  was  confident  that  his  colleagues  of  the  provin- 
cial administration  would  provide  adequate  means  for  this 
purpose. 

An  additional  resolution,  not  brought  in  by  the  resolu- 
tions committee,  was  on  the  much-debated  question  of  a 
bonus  for  the  production  of  iron  ore.  As  drafted,  this  re- 
solution requested  aid  from  the  public  purse  for  the  iron 
ore  operator  in  Ontario,  the  manner  of  dispensing  this  aid 
being  left  open. 

Fote  of  Thanks  to  the  Minister. 

After  a  day  fruitful  of  well-informed  discussion  and 
resulting  in  a  series  of  well-balanced  resolutions,  accept- 
able to  all  and  particularly  suited  (as  it  turned  out)  to 
the  prime  mover  of  the  conference,  Mr.  Caldwell  tendered 
to  the  Hon.  Mr.  Mills  the  thanks  of  the  meeting,  not  only 
for  his  initiative  in  calling  the  conference,  but  also  for  his 
care  and  discretion  in  guiding  its  destinies.  Mr.  Mills  rich- 
ly deserves  all  tlie  credit  that  can  be  accorded  liim  for 
tliis  forward  step  in  Ontario's  iron  ore  problem. 


THE    SPECTROGRAPH   FOR    METALLURGICAL 
WORK 

During  recent  years,  developments  in  the  appliances 
and  technique  of  speetrographic  work  have  been  marked, 
and  have  now  begun  to  make  this  branch  of  qualitative 
analysis  available  in  a  practical  way.  Messrs.  Adam  Hil- 
ger,  Ltd.,  75a  Camden  Road,  London,  N.W.I.,  have  re- 
cently issued  a  series  of  catalogues  and  folders  descrip- 
tive of  the  advances  in  the  art  of  spectrography  and  its 
uses,  and  the  appliances  they  are  prepared  to  furnish. 
From  one  of  these  we  gather  the  following  data. 

Spectra  for  the  accurate  determination,  qualitatively, 
and  the  approximate  estimation,  quantitatively,  of  the  in- 
gredients of,  say,  a  complex  high-speed  steel  can  now  be 
readily  made  with  spectrum  apparatus.  Arc  spectra  ob- 
tained through  the  agency  of  poles  specially  prepared  to 
suit  varying  circumstances  are  recorded  in  photographs, 
and  examined  at  leisure.  The  actual  taking  of  the  photo- 
graph can  be  accomplished  by  an  intelligent  assistant,  and 
the  chemist  himself  has  now  the  means  of  readily  inter- 
])reting  the  lines  recorded  on  the  spectrogram. 

"To  the  analyst,  the  complete  qualitative  analysis  of  an 
unknown  alloy,  revealed  by  a  spectrogram,  is  a  sure  basis 
for  the  planning  of  the  most  direct  and  rapid  method  of 
attack.  As  tiie  determination  of  each  element  proceeds, 
the  purity  of  precipitates  may  be  checked  as  often  as  de- 
sired. The  spectrograph  proves  invaluable  in  the  recogni- 
tion of  impurities,  the  separation  of  which  would  involve 
a  lengthy  and  difficult  procedure,  or  when  the  weight  of 
an  unknown  is  less  than  is  necessary  to  complete  the  de- 
sired determinations.  A  few  hundredths  of  a  gram  will 
usually  suffice  for  speetrographic  analysis. 

"Impurities  in  raw  material  are  often  a  source  of  an- 
nyance.  especially  when  their  detection  involves  delay 
and  costly  analytical  work.  Whether  low  conductivity  in 
copper  is  due  to  arsenic^  nickel,  or  something  else,  may  be 


quickly  found  out.  Residual  traces  of  boron,  m.agnesium, 
manganese,  silicon,  vanadium  and  other  deoxidising  agents 
arc  easily  identified  wiierc  wet  analysis  may  fail  to  reveal 
their  presence,  even  after  days  of  effort.  Complex  alloys 
oi  any  kind  are  dissociated  by  the  spectrograph  into  a 
s])tctrum,  the  reading  of  whicli  gives  the  elements  pres- 
ent, togetiier  with  an  idea  of  the  relative  amounts  of  each. 
The  secrets  of  the  inventors  of  alloys  and  hardened  metals 
are  no  great  problems  when,  for  their  solution,  one  can 
depend  on  the  application  of  tile  microsco])e  and  the 
sjiectrograph." 

This  gives  a  suggestion  of  the  rapidly  expanding  field 
in  commercial  as  well  as  research  work  now  open  to  spec- 
trum analysis.  The  spectrum  bids  fair  to  become  to  the 
analyst  what  the  X-ray  is  now  to  the  surgeon  and  den- 
tist. The  progress  of  the  spectrograph  must  be  followed 
closely  by  those  analysts  and  metallurgists  that  wish  to 
keep   abreast   of  the  times. 


A   WELL-KNOWN  EXECUTIVE 

Mv.  D.  W.  Clark,  who  has  for  year.s  been  managing 
director  of  the  Canadian  B.  K.  Motor  Company,  hand- 
ling the  tool  steels  of  the  parent  firm  in  Sheffield,  has 
recently  changed  the  scene  of  his  activities.  He  still 
remains  in  the  steel  trade,  however,  as  he  is  now  pres- 


MR.  D.  W.  CLAEK 

ident  and  general  manager  of  the  Anglo-Canadian  Wire 
Rope  Company,  with  headquarters  in  Montreal.  Mr. 
Clark's  activities  in  Canada  have  resulted  in  his  being 
now  well-known  throughout  the  Dominion,  particularly 

among  iron  and  steel  men. 


Chain  furnace  screens  for  furnaces  and  ovens  are  be- 
omiug  more  and  more  used  as  their  advantages  are  rec- 
ognized. Primarily,  -this  device  was  invented  to  pro- 
tect workmen  from  the  glare  and  heat  to  which  they 
are  subjected  when  charging  the  furnace  or  work- 
ing the  charge.  Now  it  appears  that  there  is  a  marked 
saving  in  heat  as  well,  in  addition  to  a  modifying  of  the 
influx  of  cold  air  through  the  open  door.  The  E.  J. 
Codd  Co..  700  South  Caroline  St.,  Baltimore,  Md.,  have 
recently  issued  a  pamphlet  of  eight  pages  describing 
their  Wiegand  patent  chain  furnace  screens,  which  is 
available  to  those  interested. 
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EFFICIENCY  IN  INDUSTRY 


By  A.  R.  R.  JONES, 
Editor  "Journal  of  Commerce" 


,M      ...vival  of  business  should   emphasize   the   need   of 

.       ,  iciucy    iu    industry.      Such    is   the    view    of 

Ttt   t^^    the  president  of  the  American  Society 

r-lhrit,       d  there  will   be   few   who   are   brought   .to 

.n     contact   with    businesses,   both    large    and    small, 

^'T:   Ola  e    the    opportunity    of    observing    the    waste 

1 -eh    in  oJu  o  n^any  instances,  characterizes  their  opera- 

;    :  w  :  1    be  disused  to  quarrel  with  that  view.     Mr. 

tuss  goes  ou  to  say  that,  although  A-r-n  Wn.^^ 
conducted  with  extreme  aggressiveness  and  mtelhgence 
Td  1  American  business  man  is  a  dominant  force  in 
I  affairs  of  mankind,  there  are  glar.ng  instances  of 
waste  in  industry  which  should  be  an  incentive  to  each  of  us 
To  make  every  effort  to  increase  the  efficiency  of  our  own 
ir  We  hLe  little  doubt  that  most  of  this  applies  with 
equal  force  to  Canadian  as  to  American  business  men  and 
business  methods. 

Economy  should  conduce  to  the  efficiency  of  an  in- 
dustrial o;  commercial  organization  as  a  whole.  Reduc- 
tion to  a  minimum  of  unnecessary  expenses  makes  not  for 
the  diminished,  but  for  the  enhanced,  efficiency  of  the 
organization.  During  the  last  year  and  more,  practically 
::.!ry  business  enterprise  in  Canada  has  been  endeavoring 
to  reduce  expen.ses.  In  some  cases,  the  reductions  have 
been  accomplished  in  a  manner  which  so  far  from  impair- 
ing has  actually  increased  the  efficiency  of  the  enterprise. 
But  in  many— far  too  many  cases— the  reductions  have 
assumed  one,  or  both,  of  two  forms,  either  of  which  is  ex- 
tremely likely  to  turn  out,  in  the  future  if  not  in  the  pres- 
ent, a 'bane  in.stead  of  a  boon  to  the  enterprise  which  has 
succumbed  to  its  temptation. 

In  tlie  first  place,  in  countless  business  enterprises  the 
reductions  have  taken  the  form  of  a  blind  discharging  of 
employees.  Some  concerns  have  even  gone  so  far  as  to 
seriously  compromise  their  future  by  discharging  key 
men  and  leaders  while  retaining  less  experienced  and  less 
competent  men  solely  because  they  were  apparently 
cheaper.  Sometimes  this  has  not  been  the  fault  of  the 
management,  but  the  discharges  were  made  in  response 
to  orders  from  a  board  of  directors  who  could  see  only 
the  pay  roll  and  not  the  other  side  of  the  ledger.  The 
pay  roll  can  be  seen,  but  often  the  methods  of  effecting 
real  economies  are  "Out  of  .sight  and  out  of  mind"  and 
the  future  is  left  to  take  care  of  itself. 

In  the  second  place,  there  has  been  a  determination  on 
the  part  of  many  business  concerns  to  attack  their  adver- 
tising appropriations  with  a  hatchet,  as  it  were,  and 
practically  regardless  of  consequences.  At  a  time  when 
orders  need  going  after  with  all  the  vim  and  vigor  avail- 
able, concerns .  which  act  after  this  fashion  are  really  — 
however  those   in   control   may   .seek   to   disguise   the    fact 


from  themselves  —  letting  up  on  their  salesmanship. 
They  have  cut  down  on  their  advertising  —  their  neces- 
sary and  essential  advertising  —  as  they  have  discharged 
indispensable  employees  becau.se  such  a  mode  of  retrench- 
ment, in  each  case,  looked  easy  and  likely  to  show  im- 
mediate results.  Such  a  policy  is  one  of  almost  patently 
false  economy.  That  it  is  one  of  false  economy  cannot  be 
seriously  doubted.  Indeed,  in  all  probability,  nine  out  of 
every  ten  business  men  are  ready  to  assent  to  the  state- 
ment that  advertising  is  an  essential  of  present-day  busi- 
ness, and  even  to  the  further  statement  that  it  is  more  es- 
sential when  orders  are  hard  than  when  they  are  easy  to 
get.  Yet  so  widely  does  practice  often  differ  from  theory 
that  many  a  man  who  is  ready  to  profess  himself  a  firm 
believer  in  the  uses  of  advertisement  will  be  among  the 
first  to  chop  and  lop  his  advertising  appropriation  until 
he  makes  it  (and,  in  some  cases,  almost  literally)  look 
like  thirty  cents.  Yet  there  is  probably  no  concern  so 
favorably  placed  that  it  can  afford  radically  to  cut  down 
on  advertising  expenditures  deliberately  adopted.  A  sharp 
reduction  in  the  advertising  of  nationally  distributed  ar- 
ticles, the  reputations  of  which  were  apparently  so  firmly 
established  that  nothing  could  affect  them  adversely,  has 
been  followed  by  a  heavy  falling  off  in  sales  with  the 
regularity  of  clockwork.  To  win  a  place  in  the  crowded 
and  besieged  mind  of  the  modern  man  is  not  equivalent  to 
holding  such  a  place.  It  is  more  like  creating  a  melody 
which  the  prospect  hears,  enjoys,  and  inevitably  forgets. 
It  must  be  played  and  re-plaj'ed,  or  other  melodies  will 
take  its  place.  Not  even  the  greatest  corporation  or  the 
most  popular  product  can  hope  to  build  up  a  reputation 
which  will  of  its  own  force  endure.  The  history  of  a'' 
vertising  is  filled  with  striking  proofs  of  human  forget- 
ful ness. 

Yet  the  very  concerns  which  show  themselves  the  readiest 
to  discharge  indispensable  employees  and  to  effect  the 
most  drastic  reductions  in  no  less  indispensable  advertising 
are  among  the  last  to  take  account  of  those  losses  which 
are  "Out  of  sight."  The  losses  at  many  factories,  for 
instance,  which  arise  from  starting  work  late — both  in  the 
morning  and  also  after  lunch — and  stopping  work  early 
can  easily  run  into  very  large  figures.  Then  there  are 
the  delays  between  jobs,  each  perhaps  small  in  itself,  but 
large  in  the  aggregate.  In  many  factories,  too,  the  belts, 
motors  and  other  drives  are  given  insufficient  attention, 
and  failures,  causing  losses  of  time,  are  numerous.  Mate- 
rials also  furnish  a  fertile  field  for  invisible  losses  which 
may  arise  from  reduced  prices,  spoilage,  poor  design,  theft, 
excessive  cost,  obsolesence,  and  too  large  a  stock.  Tlie  last 
item  is  an  indirect  loss,  but  may  actually  crii)ple  a  business 
by  tying  up  capital.  Then  there  are  power  losses  due  to 
transmission  lines,  .shafting,  belting,  gears  and  pulleys; 
and    still    other   lo.sses   due   to   poor   combustion,    improper 


Julv.  1922 


IRON     AND     STEEL     OF     CANADA 


121 


supply  of  air,  poor  grates,  faulty  furnace  construction,  ex- 
travagant use  of  fuel,  steam  leaks,  uncovered  steam  pipes, 
waste  of  water  and  unnecessary  burning  of  lights  or  tlie 
use  of  superfluous  lights. 

The  foregoing  are  just  a  few  samples  of  the  "Out  of 
sight"  losses  which  occur  in  so  large  a  number  of  factories, 
and  nearly  all  of  which  can  be  enormously  reduced. 

For  real,  as  distinguished  from  false,  economy  goes 
hand-in-hand  with  efficiency.  Outside  the  industrial 
plant,  as  well  as  within  it,  losses  to  industry  through  in- 
dividual negligence  arc  of  the  most  startling  character.  It 
i.s  said,  in  regard  to  the  waste  in  connection  with  the  ship- 
ment of  eggs,  that  not  more  than  six  eggs,  out  of  every 
ten  laid,  ever  reach  the  consumer.  Less  than  one  half  of 
the  trees  cut  from  the  forests  reach  the  consumer.  The 
waste  in  mining  is  of  huge  dimensions.  So  are  the  losses 
from  fires  that  arise  from  avoidable  causes.  And  so  the 
tale  goes  on.  Thriftlessness  and  slip-shod  methods  are 
among  the  greatest  impediments  to  industry  today  in  our 
own  as  in  other  lands.  They  can  be  eliminated,  and  thev 
must  be  eliminated,  if  individual  efficiency  in  industry 
is  to  be  any  more  to  us  than  a  mere  catchword 


PRODVCriON  OF  IRON  AND  STEEL  IN  MAY 

A  report  issued  today  by  the  Dominion  Bureau  of 
Statistics  states  the  production  of  jiitr  iron  iluriiig-  Jlay 
declined  to  the  lowest  level  which  has  been  reached  in 
several  years.  The  tonnage  was  23,363,  representing 
a  decrease  of  9,209  tons  from  April  production.  The  re- 
cord for  the  corresponding  month  last  year  was  56,- 
091  tons.  About  73  per  cent,  of  the  May  production 
was  foundry  and  malleable  iron,  intended  for  direct 
sale,  wliile  tlie  remaining  27  per  cent,  chiefly  basic  iron 
was  made  for  the  use  of  the  producing  companies. 

An  interesting  development  was  the  increase  in  the 
output  of  ferro-alloys.  The  tonnage  of  3,397  was  the 
greatest  since  January,  1921,  when  3,941  tons  were  re- 
ported. The  output  was  augmented  by  the  2,499  tons 
of  spiegeleisen  manufactured  for  further  use.  The  re- 
mainder, comprising  181  tf)ns  made  in  blast  furnaces 
and  717  tons  principally  75  per  cent,  and  80  per  cent, 
ferro-silicon  manufactured  in  electric  furnaces  was  in- 
tended for  direct  sale. 

Two  blast  furnaces  at  Sault  Ste.  Marie  and  one  at 
Hamilton  were  operated  during  the  month  under  re- 
view and  the  number  of  furnaces  in  blast  remained  un- 
changed. 

The  cumulative  production  if  pig  iron  for  tlie  five 
months  ending  -Tune  1,  1921,  was  254,394  tons  as  com- 
pared with  163,424  tons  during  tahe  corresponding  pe- 
riod of  the  present  year.  This  involves  a  decrease  of  90.- 
970  tons  or  nearly  36  per  cent.  On  the  other  hand  the 
output  in  the  United  States  according  to  the  "The  Iron 
Age"  increased  from  8,363,333  tons  during  the  first 
five  months  of  1921  to  9.689,653  tons  in  the  correspond- 
ing period  of  1922.  The  trend  of  Canadian  pig  iron 
has  been  declining  since  October,  1920  when  the  peak 
of  104,774  tons  was  reported.  The  steady  increase  of 
output  in  the  United  States  since  the  beginning  of  the 
year  may  be  taken  as  an  index  of  improving  business 
conditions  in  the  iron  and  steel  indestry,  which  in  view 
of  past  experience  may  be  expected  in  due  course  to 
extend  to  this  country. 

The  production  of  steel  during  May  registered  a 
further  decline  of  4,935  tons  below  the  April  output  of 
21,935  tons.    The  May  record  of  17,000  tons  comprising 


15,646  tons  of  ingots  and  1,354  tons  of  direct  castings 
is  the  lowest  in  recent  year.s.  The  15,590  tons  of  open 
hearth  basic  ingots  intended  for  use  in  the  producing 
plants  was  20,499  tons  required  for  similar  purpose. 

The  open-hearth  basic  and  Bessemer  castings  intend- 
ed chiefly  for  sale  declined  slightly  from  the  output  of 
April.  The  electric  castings  on  the  other  hand  present- 
ed an  increase,  the  quantity  intended  for  use  by  the 
establishments  reporting  was  augmented  from  53  to 
503  tons. 

The  significance  of  recent  declines  in  steel  production 
is  emphasized  by  comparing  the  cumulative  record  of 
1921  with  that  of  the  present  year.  The  total  for  the 
five  months  ending  May  31st  last  was  144,275  ton.? 
H'hile  the  output  for  the  corresponding  period  in  1921 
was  231,073  tons. 

The  production  statement  for  the  United  States 
forms  a  sharp  contrast  with  the  statistics  enumerated 
above.  The  enforced  use  of  high  priced  coal  due  to  the 
coal  strike  has  caused  a  strengthening  of  prices.  In 
spite  of  the  uncertainty  of  marketing  conditions  due  to 
the  reduction  in  the  freight  rates  which  will  be  made 
effective  shortly,  the  developments  of  recent  months 
contain  an  element  of  encouragement. 


COAL  STATISTICS  FOR  MARCH 
The  Coal  Statistics  for  Canada,  March,  1922,  are  now 
available  from  the  Dominion  Bureau  of  Statistics,  Ottawa. 
The  total  production  for  the  Dominion  was  1,400,000  tons, 
which  was  107,000  tons  more  than  in  February.  The  im- 
ports were,  1,(51.5,000  tons,  which  was  615,000  tons  more 
than  the  preceding  month.  The  exports  amounted  to 
17 1, 000  tons. 

Output  of  Coal  1)1/  Provinces  in  Short   Tons. 

March  1922  Feb.  1922 

Alberta 618.000  634,000 

Nova   Scotia 434,000  344,000 

British   Columbia 302,000  262,000 

Saskatchewan 30,000  35,000 

New  Brunswick 16,000  18,000 

Total  for  Canada 1,400,000  1,293,000 


THE  WABANA  ORE  AGREEMENT 

The  British  Empire  Steel  Corporation  has  undertaken 
to  construct  a  plant  capable  of  producing  100,000  tons 
of  pig  iron  annually  in  Newfoundland  before  1928.  This 
action  is  taken  following  an  agreement  between  the 
corporation  and  the  Newfoundland  Government,  the 
former  having  arranged  to  pay  a  royalty  of  25  cents 
per  gross  ton  for  every  ton  of  ore  t;iat  is  mined  in  the 
colony.  The  corporation  furtiher  undertakes  to  erect 
coke  ovens  and  to  expend  .$3,000,000  in  Newfoundland 
before  1926.  It  has  been  arranged  that  raw  materials 
to  be  iised  in  the  construction  of  the  new  plant  are  to 
come  in  free  of  dut.y. 

Both  subsidiaries  of  the  British  Empire  Steel  Cor- 
poration— the  Dominion  Steel  Corporation  and  the  Nova 
Scotia  Steel  &  Coal  Co.^ — are  granted  rights  regarding 
tax  exemption  and  water  power  grants.  The  royalty 
of  25  cents  per  gross  ton  is  to  continue  in  force  until 
December,  1940.  In  the  event  of  either  company's  fail- 
ing to  carry  out  the  construction  program  agreed  upon, 
or  failing  to  expend  .1<3. 000,000  in  Newfoundland  before 
1926.  an  export  tax  of  $1  per  ton  will  be  imposed  by  the 
Newfoundland  Government  upon  all  ore  mined  and  flip- 
ped to  anywhere  except  Nova  Scotia. 
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Who  Is  Labor's  Friend? 


Bv  JAMES   1'.   DAY 


The  follmcing  is  extracted  from  a  letter  u-ritte7i  to  the 
yr-.c  York  Times,  by  Dr.  James  P.  Day,  President  of 
Si/racuse  University,  in  reply  to  a  criticism  of  his  hook, 
"My  Neighhor  the   Korkinffman." — Ed. 

It  is  a  favorite  contention  with  eliainpions  of  labor 
unions  that  all  men  who  oppose  the  practices  of  the 
unions  are  enemies  of  laboring  men  and  friends  of  capital- 
ists. 

The  union  has  yielded  millions  of  endowment  and  estab- 
lished limitless  power  out  of  the  daily  wage  of  its  mem- 
bers. Does  any  one  imagine  that  but  for  this  enormous  rev- 
enue their  leaders  would  take  such  an  intense  interest  in 
pushing  up  wages  without  regard  to  the  economic  effect 
ui)on  tiie  business  of  the  country  ?  The  labor  union,  which 
might  have  been  of  immense  service  to  the  country  and  to 
the  thousands  of  workingmen  who  belong  to  it.  has  been 
made  a  curse  to  both  the  land  and  the  workingman.  It 
has  denationalized  its  members  and  burdened  and  oppres- 
sed the  greater  numbers  who  would  not  join  it.  Is  he  an 
enemy  of  the  workingman  who  shows  these  plain  facts  in 
an  effort  to  rescue  the  union  from  its  only  real  enemy? 
Warnings  are  among  the  most   friendly   acts   among  men. 

The  safety  of  our  country  is  in  the  intelligence  of  its 
workingmen.  We  have  some  very  ignorant  laborers  in  the 
unions  and  these  men  are  the  hope  of  those  who  control 
them.  They  hold  their  leadership  by  them  and  by  them 
only.  But  there  are  increasing  numbers  of  intelligent  press- 
reading  and  book-reading  union  men  and  there  are  signs 
that  such  men  do  their  own  thinking  and  cannot  be  driven 
like  cattle.  The  union  will  be  destroyed  in  its  present 
form  or  it  will  be  reformed.  It  will  be  taken  over  by  loyal, 
broad,  clear  thinking  workingmen  who  will  be  servants  of 
both  labor  and  industrial  art.  of  business  economy  as  well 
as  of  day  wage.  It  will  be  sought  by  self-respecting  men. 
This  wiil  happen  or  it  will  perish  in  the  fetid  bogs  and 
quagmires  of  dominating,  self-seeking  leaders  and  the 
ignorance  of  its  members.  It  can  be  made  as  self-con- 
tained, self-respecting  and  self-controlled  as  the  Masonic 
order,  the  Odd  Fellows,  the  Citizens  Club,  or  the  Chamber 
of  Commerce.  No  more  than  do  tiiese  great  organizations 
does  it  require  loud,  open-mouthed  champions  to  bellow 
riotous  threats  throughout  the  land. 

I  am  charged  with  defending  capitalism.  I  plead  guilty. 
And  in  doing  it  I  am  a  friend  of  the  workingman.  I  do 
not  know  how  you  are  going  to  separate  the  two.  I  find 
capital  and  labor  working  together  harmoniouslj'  when  left 
to  their  own  problems,  undisturbed  by  the  demagogues. 
How  is  either  to  get  along  without  the  other?  They  are 
Siamese  Twins  in  their  sympathetic  relations,  joined  by 
an  indissoluble  bond.  If  one  were  to  die  the  other  must 
die  also.  What  promotes  the  health  of  one  imparts  vigor 
to  tlie  other.  Tlie  man  who  would  separate  them  is  a 
nuirderer,  for  they  cannot  be  separated  without  death.  No 
higher  compliment  could  be  paid  me  than  tiie  charge  that 
I  favor  capital.     When  I  do,  I  favor  labor. 

In  the  flush  times  when  thousands  of  workingmen  were 
so  shortsighted  that  they  treated  tlieir  employers  with  in- 
solence and  left  their  jobs  upon  any  slight  provocation, 
I  said  that  the  great  adjuster  sure  to  come  was  the  empty 
dinner  pail.  I  was  sorry  that  it  must  come  to  the  women 
and  children  of  the  homes,  but  it  would  be  wholesome  to 
the  men  who  think  only  with  their  stomachs  and  who  feel 
the  force  of  no  other  argument.  The  adjuster  has  come. 
He  is  at  the  leveling  work.  Capital  is  seen  to  have  a 
place  in  the  poor  man's  affairs.  It  is  not  difficult  for  an 
ignorant  Italian  digging  in  a  ditch  to  see  now  the  relation 


of  capital  and  labor.  It  is  plain  case  that  capital  will  not 
fill  the  dinner  pail,  if  capital  does  not  pay  the  wage,  and 
capital  cannot  pay  the  wage  if  labor  will  not  furnish  cap- 
ital with  the  hours  and  the  quality  of  work  required  in 
the  factories  and  on  the  farms.  Will  the  labor  philosopher 
tell  us  who  is  to  fill  the  dinner  pail?  The  capitalist  has 
gone  as  far  as  he  can  go  in  the  present  plan. 

Perhaps  the  solution  is  in  decreasing  the  number  of 
laborers  by  shutting  off  immigration.  That  has  been  a 
favorite  plan  of  the  union,  which  reduces  the  number  of 
apprentices  and  equalizes  all  kinds  of  mechanical  skill. 
Capital  has  had  to  stand  it.  But  the  reaction  foreseen  as 
inevitable  has  come.  Shall  we  charge  it  to  capital  ?  But 
capital  was  not  the  sinner.  The  union  is  reaping  the 
fruits  of  its  sins.  There  is  no  sinner  so  hopeless  as  the 
sinner  who  does  not  and  will  not  know  his  sins. 

I  am  charged  with  opposing  the  strike.  In  my  book  I 
say:  "The  workingman  should  abandon  the  strike,  whether 
the  law  commands  it  or  not.  It  is  uncivilized  and  barbar- 
ous. It  works  against  higher  wages.  The  menace  of  it  is 
figured  into  the  cost  of  every  contract.  That  figures  it  out 
of  wages." 

The  cost  to  business  and  to  the  workingman's  wages  in 
a  single  year  has  been  enormous.  It  is  the  abandonment 
of  all  force  of  reason  by  which  men  should  arbitrate  their 
differences  and  the  substitution  of  physical  force,  which 
is  always  of  doubtful  expediency  because  uncertain  in  its 
results  and  of  expense  which  must  be  paid  by  the  party 
who  can  least  afford  it.  It  is  not  the  defense  of  one's 
property,  but  the  abuse  of  privileges.  There  is  not  a 
thing  about  it  that  is  just.  No  rights  inhere  in  it.  The 
striker  does  not  own  anything  contested,  the  property,  the 
business,  the  time,  the  wage.  The  property  he  did  not 
create.  What  he  worked  for  he  got  and  took  away  with 
him  in  wage.  He  did  not  leave  any  of  it  in  property'  which 
belonged  to  him.  The  business  was  made  M'itli  other  labor 
which  the  workingman  did  not  furnish.  It  was  done  by  an 
entirely  separate  class  of  work  and  workers.  The  tin.e 
he  did  not  bring  and  could  not  take  from  others  by  any 
moral  right.  There  is  an  assumption  of  a  tremendous 
responsibility  when  one  takes  away  from  another  his  time 
by  forbidding  it  or  interfering  with  it.  It  is  so  serious  that 
it  is  guarded  by  courts  of  law  and  protected  by  guardians 
of  the  peace.  The  State  does  not  refer  it  to  indi\idual 
contention.  It  is  too  dangerous.  Every  principle  of  sound 
community  interest  denies  the  right  of  personal  contention. 
The  strike  is  one  of  the  worst  forms  of  personal  violence. 
There  is  nothing  fair  about  it.  It  often  is  a  cowardly  ad- 
vantage. 

No  one  would  object  it  dissatisfied  men  were  to  leave 
a  job  and  go  quietly  away  to  another,  leaving  those  satis- 
fied to  remain  and  work,  or  the  employer  to  hire  whom 
he  pleases.  That  is  every  man's  ))rivilege.  It  is  differ- 
ent from  the  conspiracy  of  a  strike,  which  violates  every 
right  and  privilege  and  which  should  be  forbidden  if  any 
conspiracy  is  imlawful. 

In  closing  "My  Neighbor  the  Workingman  "  I  argue  for 
higher  wage,  higher  than  we  are  now  paying,  if  the  work- 
ingman will  join  the  employing  man  in  furnishing  the 
money  to  pay  it.  Such  a  higher  wage  the  emploj-er  would 
be  glad  to  pay  and  such  a  wage  honestly  earned  is  the 
only  one  a  laborer  ha,-,  a  right  to  expect.  • 

Our  American  workingmen,  greatest  in  numbers,  found 
in  all  callings,  dependable  in  all  things,  are  our  greatest 
citizens.      They  must  never  forget  that  they  are  citizens. 
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They  must  not  forget  that  the  capitalists  are  eitiz-ens  also, 
and  "without  them  the  fires  would  go  out  under  the  boiler 
and  the  wheels  would  not  turn  an  hour.  The  labor  agit- 
ator who  assails  eapitalists  and  makes  laborers  his  enemies 
is  a  fool  among  men  and  a  traitor  to  the  country  and  to 
the  workingman  whom  he  betrays  for  demagogie  purposes. 
True  Americans  will  work  together  for  good  citizenship, 
good  business,   good   wages   and   good    fellowship. 

One  of  the  great  crimes  of  this  country  is  to  create 
classes  among  the  quiet  working  people  by  setting  up 
conditions  each  against  the  other  as  an  arbitrary  plan  out 
of  which  one  prospers  and  the  other  suffers.  Inequality  is 
a  law  of  God  and  is  traceable  through  the  whole  universe. 
Over  it  the  two  men  born  in  the  first  generation  quarreled 
and  one  killed  the  other.  It  has  gone  on  ever  since  and 
will  continue  until  men  are  made  of  one  pattern,  and  the 
uniformity  then  would  not  last  a  week.  The  great  law  is 
adaptation;  how  to  get  along  with  what  one  has  in  the 
circumstances  in  which  he  is  placed  is  the  practical  ques- 
tion. We  may  emulate,  but  not  envy;  we  may  contend, 
but  not  be  contentious.  The  field  is  open.  Our  progress 
is  not  by  taking  from  another  what  belongs  to  him.  but  by 
adding  to  all.  The  high  purpose  of  life  is  to  add  to  the 
common  good,  remembering  that  we  are  common  people. 

How  does  the  workingman  feel  about  capital  when  he 
himself  becomes  a  capitalist?  Are  not  the  instincts  of  a 
laborer  to  be  a  capitalist?  That  is  what  the  savings  bank 
means.  He  is  not  a  worthy  workingman  who  does  not 
work  to  the  end  of  making  a  capital  to  work  for  himself, 
whether  hundreds  or  thousands  of  dollars.  It  is  perni- 
cious to  teach  that  the  only  moral  virtue  is  poverty.  One 
can  be  great  and  be  poor;  one  can  be  good  and  noble  and 
be  poor,  but  one  can  be  neither  by  being  poor.  It  is  how 
a  man  handles  poverty  or  riches  that  makes  him  what  he 
is. 

I  cannot  look  upon  the  agitator  of  workingmen  as  other 
than  the  enemy  to  them  and  their  country.  I  cannot  be- 
lieve that  the  apostle  was  unfriendly  to  workingmen  when 
he  urged  them  to  be  content  in  whatever  estate  they  were. 
The  way  out  of  a  less  estate  in  to  a  better  one  is  by  men's 
own  efforts,  and  their  hope  is  that  others  are  in  better 
estates  than  they  are.  The  hope  of  a  country  is  in  its 
workingmen  united  in  a  solid  compact  with  its  business 
men — is  by  the  investment  of  the  intelligent  laborer's  mus- 
cle with  tlie  capitalist's  money.  The  extreme  folly  is  in 
setting  them  apart  and  in  creating  an  antagonism  between 
them. 

Capital  is  labor's  hope.  Labor  is  capital's  hope.  The 
two  cannot  separate ;  neither  one  can  go  alone. 


METAL  TRADES  IN  BRITAIN 

Iron  and  Steel. — T,he  continuance  of  the  dispute  in 
the  engineering  trade  is  having  an  increasing  effect 
npon  conditions  in  the  iron  and  steel  industries,  more 
particularly  as  regards  the  home  trade.  The  demand 
for  material  has  fallen  away  considerably  owing  to 
the  lessened  output  of  engineering  products  through- 
out the  country  and  business  in  iron  and  steel  material 
for  the  home  trade  is  consequently  of  a  very  limited 
character.  Consumers  are.  however,  keeping  in  close 
touch  with  the  market  and  there  are  indications  that 
as  soon  as  the  labour  troubles  are  settled  a  good 
demand  will  arise. 

The  improvement  in  export  business  reported  prev- 
iously in  these  pages  has  been  well  maintained 
and  has  offset,  to  some  extent,  the  depression  in  the 
home  market.  The  pig  iron  branch  of  the  trade  is  the 
one  which  has  benefited  most  by  the  increased  demand 


from  overseas  but  even  in  this  branch  the  aggregate 
volume  of  business  passing  is  insufficient  to  induce 
makers  to  increase  their  output  to  any  appreciable  ex- 
tent, and  there  is  the  possibility  that  the  sudden  throw- 
ing on  to  the  market  of  a  large  number  of  orders  held 
back  pending  a  settlement  of  the  labour  disputes  may 
have  the  effect  of  forcing  up  prices.  This  applies  not 
only  to  pig  iron,  but  to  other  classes  of  iron  and  steel 
material,  and  consumers  might  do  well  to  pay  some  at- 
tention to  this  aspect  of  the  situation. 

Germany  has  been  one  of  our  best  export  customers 
and  has  bought  during  the  past  few  weeks  about  12,- 
000  tons  of  pig  iron.  Other  countries  which  have  taken 
good  quantities  are  Belgium,  France,  and  Italy. 

The  sharp  advances  in  American  prices  of  iron  and 
steel  material,  Avhieh  have  oceured  as  the  result  of  the 
coal  strike  in  that  country,  are  likely  to  bring  an  in- 
crease of  business  to  the  United  Kingdom  from  over- 
seas. Immediately  before  the  strike  considerable  com- 
petition was  being  experienced  from  America,  especial- 
ly in  the  Indian  and  Far  Eastei-n  markets,  but  the  in- 
creases in  American  prices  have  been  followed  by  an 
appreciable  expansion  in  the  enquiries  received  from 
abroad  by  British  firms,  and  it  is  anticipated  that  a 
fair  amount  of  business  will  be  secured. 

The  National  Federation  of  Iron  and  Steel  Manu- 
facturers reports  that  the  production  of  Pig  Iron  in 
April  amounted  to  394,300  tons  or  4,500  tons  more  than 
in  Jlareh.  This  figure  compares  with  an  average  of 
669..500  tons  monthly  in  1920  and  855,000  tons  monthly 
in  1913. 

The  production  included  152,900  tons  of  Hematite, 
124.700  tons  Ba.sic,  80,800  tons  Foundry  and  16.700 
tons  Forge  Pig  Iron. 

The  furnaces  in  blast  at  the  end  of  April  n^'mbered 
112  compared  with  107  at  the  end  of  March  and  an  av- 
erage of  284  in  1920. 

The  production  of  Steel  Ingots  and  Ca.stings  dropped 
in  April  to  404.200  tons  from  549.400  tons  in  :\Iareh. 

The  following  table  shows  the  average  monthly  pro- 
duction of  Pig  Iron  and  Steel  Ingots  and  Castings  in 
1912,  1920  and  1921  and  in  each  month  since  April,  1921. 

Pig  Iron.  Steel  Ingots 
and  Castings. 
Tons.  Tons. 

1913:  Average  Monthly  ..  ..  855,000  638,000 
1920 :  Average  ilonthlv  .  .  .  .  669.500  755.600 
1921:  Average     Monthly    ..     ..      217.600         302,200 

1921.  April 60.300  70,500 

Mav 13,600  5,700 

June 800  2,700 

July 10,200         117,200 

August   .  . 94,200         434,100 

September 158,300        429,300 

October 235.500         405,400 

November   .  •. 271,800         443,800 

December 275,000         381,000 

1922,  January 288.000         327,500 

February 300,100         418,800 

March 389.800         549.400 

April 394,300        404,200 


I\Ietal  and  Thermit  Corporation,  New  York,  announces 
the  removal  of  its  Pittsburgh  Branch  Office  from  1427 
Western  Avenue,  to  801-807  Hillsboro  St..  Corliss  Sta- 
tion, Pittsburgh,  Pa. 
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Pure  and  Applied  Science 

(Ahstrait  of  address  dtlivtrwl  by  Dr.  E.  H.  Griffiths 
L.L.D.,  F.H.S.,  at  a  Special  General  Meeting  of  the 
South  Wales  Institute  of  Engineers,  held  at  Cardiff, 
Wales,  on   Marcii  23,   1922.) 
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Editor's  note: — Dr.  Griffiths'  address,  the  full  text 
of  whkh  ajjpears  in  the  Proceedings  of  the  South 
Wales  Institute  of  Engineers,  is  a  strikingly  lucid 
statement  of  tlie  relationship  subsisting  between  pure 
and  applied  science.  Tiie  whole  address,  as  will  be 
gathered  from  the  extracts  and  digest  presented  be- 
low, is  wliat  our  neighbours  of  the  south  would  call 
"inspirational."  It  typifies  the  mode  of  thought, 
the  high  mental  plane  of  the  best  British  men  of 
science.  Scores  of  men  like  Dr.  Griffiths  are  doing 
their  utmost  to  spur  the  youth  of  Great  Britain  on 
to  equip  themselves  for  scientific  research.  In  Can- 
ada the  awakening  is  yet  to  come. 

A  CLOSER  UNION  BETWEEN  PURE  AND 
APPLIED  SCIENCE 

Let  me  call  your  attention  to  the  conditions  prevalent 
some  hundred  years  ago,  after  the  close  of  the  Napoleonic 
wars ;  those  conditions  in  certain  respects  largely  re- 
sembled those  now  existing.  The  same  want  of  employ- 
ment prevailed,  discontent  evidenced  by  riots  was  preva- 
lent throughout  the  country.  There  was,  however,  an 
essential  difference.  The  comparative  smallness  of  our 
population  might  have  made  it  possible  for  us  to  have 
become  an  agricultural  community  and  self-supporting, 
but  no  such  possibility  is  open  to  us  to-day.  That  ])eriod, 
however,  was  followed  by  one  of  unexampled  prosperity, 
and  the  basis  of  that  advance  was  found  in  the  applica- 
tion of  science  to  the  affairs  of  mankind .  .  . 

About  1830  we  entered  on  a  period  in  which  the  disco- 
veries of  science  were  utilized  for  the  purpose  of  industry ; 
a  period  of  the  replacement  of  manual  by  steam  power. 
The  discovery  that  one  engine  could  do  the  work  of  a 
hundred  men,  and  that  so  far  from  diminishing  it  in- 
creased employment,  altered  the  wliole  face  of  our  civili- 
zation. If,  for  example,  a  few  thousand  puddlers  were 
thrown  out  by  our  employment  of  the  Bessemer  and 
Thomas  processes,  the  increase  in  the  output  of  steel  gave 
employment  to  twenty  times  that  number  in  the  en- 
gineering trade.  .  .Workingmen  never  make  a  greater  mis- 
take than  when  they  resent  the  introduction  of  machinery... 

It  is  but  slight  exaggeration  to  say  that  this  country 
had  in  the  middle  of  the  last  century  command  of  the  in- 
dustrial markets  of  the  world.  This  supremacy,  how- 
ever, steadily  diminished  during  the  remaining  years  of 
that  century,  and  this  was  due  mainly  to  two  causes: — 

(1)  Our  great  industries  were  controlled  by  able 
business  men,  but  men  with  no  scientific  knowledge 
and  with  but  little  respect  for  it,  and  "rule  of  thumb" 
methods   were   prevalent;    research    was    ignored. 

(2)  Other  nations  felt  that  their  existence  as  in- 
dustrial communities  was  threatened,  and  Germany, 
more  especially,  entered  into  the  lists  and  profited 
by  our  mistakes.  ..  Her  industries  were  guided  by 
men  with  both  business  instincts  and  real  scientific 
knowledge,  a  combination  rarely  found  in  this  country. 

It  was  in  the  laboratory  of  an  English  chemist.  Sir  Wil- 
liam Perkin,  that  the  discovery  of  aniline  dyes  was  made 
nearly  seventy  years  ago,  yet  the  manufacture  passed  into 
the  hands  of  Germany,  which  resulted  in  that  multiplica- 
tion of  her  chemical  resources  the  effect  of  which  we  dis- 
covered during  the  war Why  was  this  all-important 

industry   taken    from   us.'      I    believe   the   bed-rock   causes 


were  the  indifference  of  our  businessmen  to  the  disco- 
veries of  science  and  the  want  of  co-ordination  between 
the  men  who  apply,  that  is;  the  engineers  and  man- 
ufacturing chemi.sts,  and  the  men  who  work  at  research 
in  the  laboratory,  and  we  have  paid  dearly  for  our  in- 
difference. 

It  has  been  well  said  that  this  country  has  lo.st  its  pre- 
eminence in  the  dyeing  and  coal-tar  industries  because 
"the  English  manufacturer  considered  that  a  knowledge 
of  the  benzol  market  was  of  greater  importance  than  a 
knowledge  of  the  benzol  theory." 

It  would  be  easy  to  multiply  examiiles  of  industries 
founded  on  discoveries  made  by  Englishmen  and  applied 
by  the  Ciernians.  Hence  to-day  our  position  is,  in  many 
respects,  more  difficult  than  that  of  a  iiundred  years  ago. 
For  our  competitors  are  beating  us  at  our  own  game.  Is 
this  due  to  lack  of  brain  power  or  intelligence  on  our  part? 
I  do  not  for  a  moment  believe  it.  The  names  of  men  who 
have  made,  and  are  making,  the  basic  discoveries  on  which 
industries  are  or  can  be  founded  are  in  English  and 
French  rather  than  in  German  lists.  Is  it  tliat  our  en- 
gineers are  incapable  of  applying  the  knowledge  thus 
placed  at  their  disopsal?  Again,  I  do  not  believe  it.  In 
the  list  of  the  great  engineering  achievements  of  the  last 
century,  with  perhaps  the  exception  of  the  Suez  and 
Panama  Canals,  the  names  of  English  engineers  are  pre- 
eminent. In  a  popular  vote  taken  by  an  American  pub- 
lication named  Popular  Mechanics  as  to  the  seven  most 
wonderful  applications  of  science  for  the  purpose  of  man- 
kind, the  achievements  which  obtained  the  highest  number 
were  wireless  telegraph,  the  telephone,  the  aeroplane, 
radium,  antiseptics,  spectro-analysis  and  X-rays.  Each 
one  of  these  had  its  foundation  in  purely  scientific  work, 
and  icas  not  the  result  of  deliberate  intention  to  make  some- 
thing of  seri'ice  to  humanity .  .  . 

During  the  past  hundred  years  all  the  conditions  of 
civilization  have  been  transformed,  not  by  legislators,  not 
by  soldiers  or  sailors,  but  through  the  agency  of  men 
seeking  after  knowledge  for  its  own  sake... 

The  conversion  of  a  laboratory  process  into  a  commer- 
cial proposition  requires  both  faitii  and  capital.  In  the 
past  the  Britisli  business  man  lias  not  been  prepared  to 
supply  the  capital  until  the  commercial  application  has 
been  proved  successful.  This,  liowever,  was  impossible 
unless  the  necessary  capital  was  provided ;  and  thus  we 
have  travelled  in  a  vicious  circle...  If  our  technical  ex- 
perts in  engineering  and  chemistry  devoted  more  of  their 
energies  to  exploring  and  applying  the  stores  of  knowledge 
freely  ))laced  at  their  disposal  by  the  pioneers  of  science 
ratjier  than  in  the  improvements  of  methods  already  estab- 
lished, tiien  I  believe  we  could  face  the  future  with  greatly 
increased  confidence.  L'nfortunately,  as  I  have  already 
indicated,  there  has  existed  in  the  past,  and  to  some  extent 
exists  in  the  present,  a  wide  gap  between  the  laboratory 
and  the  market  place...  This  is  especially  noticeable  in 
the  lapse  of  time  which  seems  inevitable  between  the  dis- 
covery and  its  application.  Let  me  give  you  a  few  ex- 
amples:— 

In  18.31  Faraday.  .  .establisiied  the  fact  that  it  was  pos- 
sible to  generate  electricity  by  the  expenditure  of  mechan- 
ical work,  but  it  was  nearly  fifty  years  before  the  dis- 
covery was  used  with  commercial  success  in  the  construc- 
tion of  the  dynamo. 
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Aluniiniuin  was  discovirtil  l>y  Wolilcr  in  1827.  Tliis 
was  simply  regarded  as  a  scientific  curiosity  till  about 
1860.  Tlie  manufacture  of  aluminium  is  now  an  industry 
employing  millions  of  capital  and  thousands  of  labourers. 

Phosphorus  was  discovered  by  Brandt  in  1669,  and  ex- 
hibited to  Charles  II  as  "A  wonder  of  Nature."  It  was 
not  until  1831.  tliat  it  was  first  used  in  the  manufacture  of 
matches .  .  . 

About  1870  Maxwell  established  the  theory  that  waves 
of  light  were  due  to  an  electro-magnetic  disturbance  in 
the  ether.  It  was  not  until  1896  that  Marconi  applied  for 
a  provisional  specification  of  apparatus  for  signalling  by 
electric  waves .  .  . 

During  the  past  few  years  the  works  of  Sir  Joseph 
Thompson,  Sir  Earnest  Rutherford,  Dr.  Ashton  and  many 
others  have  revealed  to  us  the  marvellous  constitution  of 
the  atom,  and  are  leading  us  to  conceptions  of  the .  .  . 
nature  of  the  chemical  elements,  and  of  tlie  relation  be- 
tween what  we  have  hitherto  called  matter  and  electricity, 
which  are  bound  profoundly  to  influence  the  whole  nature 
of  future  investigation.  .  .Our  attitude  of  mind  should  be, 
not  "Is  there  any  possibility  of  utilizing  a  discovery.^" 
but  rather  "In  what  way  can  this  discovery  be  utilized?"... 

As  we  look  hack  on  the  last  century  we  are  driven  to 
the  conclusion  that  our  prosperity  has  been  chiefly  due 
to  our  utilization  of  the  energies  supplied  to  us  in  cen- 
turies long  past,  and  now  available  in  the  form  of  coal. 

We  are  thus  living  on  our  capital;  it  is  true  that  we 
are  learning,  but  slowly,  to  utilize  its  latent  energy  in 
more  economical  methods  than  we  have  done  in  the  past, 
but  no  thinking  man  can  deny  that  not  only  is  our  capital 
diminishing,  but  that  it  is  also  becoming  less  available. 
The  sources  of  energy  in  the  densely  populated  regions  of 
the  globe   are  diminishing  with   increasing   rapidity. 

I  believe  the  attention  of  our  engineers  must  be  directed 
to  the  possibility  of  actually  transporting  to  our  doors  tlie 
energy  daily  showered  in  favoured  regions  of  our  earth 
rather  than  to  the  destruction  of  the  sources  supplied  to 
us  in  the  past. 

I  ask  you  to  reflect  for  a  moment  "on  our  income  of 
energy".  .  .Observations  by  Buclianan  taken  in  Egypt 
with  an  improved  calorimeter  led  to  the  conclusion  that 
each  square  metre  of  the  earth's  surface  which  is  exposed 
perpendicularly  to  the  sun's  rays  receives  radiant  energy 
equivalent  to  1  h.p.  Now  the  area  of  the  great  circle  of 
the  earth  is  roughly  speaking  130  billion  square  metres, 
thus  the  working  value  of  the  sun's  radiation  to  us  is 
about  130  billion  h.p.;  if  we  deduce  from  this  the  h.p. 
radiation  per  1  square  foot  of  the  sun's  surface  we  obtain 
a  value  very  decidedly  less  than  that  obtained  by  Lord 
Kelvin  (7,000  h.p.)...  If  the  radiant  solar  energy  falling 
on  the  earth  were  wholly  converted  into  mechanical 
energy,  each  individual's  share  (including  men,  women,  and 
children)  would  enable  him  to  lift  a  weight  of  3,300 
pounds  through  a  vertical  distance  of  nearly  20  miles 
every  minute  of  his  life  ! 

It  is  true  that  by  application  of  water  power  tlie  swing 
of  the  tides,  the  growth  of  plants,  the  combustion  of  wood, 
etc.,  we  do,  to  some  slight  extent,  utilize  our  income,  but 
the   fraction  thus  expended   is   negligible. 

I  venture  to  predict  that  our  engineers  and  chemists 
will  in  the  future  have  to  rely  on  direct  rAher  than  on 
what  I  may  term  the  indirect  utilization  of  the  energies 
supplied  us  by  nature...  I  may  doubtless  seem  guilty  of 
presumption  when  I  suggest  to  our  rising  generation  of 
engineers  and  chemists  the  advisability  of  "going  back  to 
nature",  that  is,  to  a  study  of  natural  phenomena.  By  tlie 
combustion   of  coal   at  a  temperature   of   thousands   of   de- 


grees we  evaporate  w.iler  in  .i  boiler,  and  by  means  of 
|)onderous  and  ingenious  machinery  transfer  energv  bv 
an  electric  current  to  our  incandescent  lamps.  The  actual 
light  energy  that  we  thus  obtain  is  but  a  tiny  fraction  of 
the  energy  expended  in  the  furnace.  Consider  by  wav 
of  contrast  the  glowworm;  it  is  estimated  that  it  utilizes 
as  light  some  95  per  cent  of  the  energy  expended,  and  that 
without  any  appreciable  rise  in  temperature. 

Again,  consider  the  astonishing  prospects  opened  out 
to  us  by  the  discovery  of  the  energy  within  the  atom .... 
If  we  could  but  learn  the  way  to  persuade  the  atom  to 
commit  suicide,  and  also  discover  how  to  utilize  the  result- 
ing legacy  of  free  electrons,  then  we  should  have  no  need 
to  consider  other  sources  of  energy.  The  dissolution  of 
radium  (and  also  some  other  elements)  indicates  the  pos- 
sibility of  such  a  process,  and  improbable  as  may  be  the 
realization  of  such  a  dream,  it  is  not  for  this  generation 
to  assign  limits  to  the  march  of  discovery .  .  . 

There  is  no  branch  of  natural  science  which  the  en- 
gineer can  afford  to  ignore.  His  dependence  on  the  phy- 
sicist, the  chemist  and  the  geologist  is  obvious,  but  I  ask 
you  to  remember  that  the  successful  construction  of  the 
Panama  Canal  was  due  to  the  researches  of  zoologists, 
and  even  the  designers  of  our  aeroplanes  had  to  call  on 
the  botanists  for  advice  in  the  selection  of  their  wing  ma- 
terials.... We  must  remember  that  all  branches  of  sciences 
are  parts  of  one  organic  whole.  .  .  It  appears  to  me  that 
one  of  our  difficulties  is  the  tendency  to  over-specializa- 
tion. The  engineer  should  have  easy  access  to  all  cham- 
bers in  the  temjile  of  science .  .  .  l"  want  to  induce  our 
young  engineers  to  be  both  optimistic  and  imaginative. 

Determine  that  you  will  become  liaison  officers  be- 
tween the  allied  armies  of  pure  and  applied  science.  To 
the  man  of  science,  di.seoveries  are  an  end  in  them.selves; 
by  the  engineer  they  should  be  regarded  as  foundation.s 
on  which  he  may  surely  build  for  the  edification  of  man- 
kind. 


STEEL  OF  C.I  N.IDA  S.ILES  IMPROVING 

"Hales  are  showing  improvement,"  was  the  announce- 
ment yesterday  by  Mr.  Robert  Hobson,  president  of  the 
Steel  Company  of  Canada,  Limited,  subsequent  to  the 
directors'  meeting  at  which  tlie  regular  dividends  of 
one  and  tliree-quarters  per  cent,  upon  both  the  preferred 
and  ciimmon  stock  of  the  company  were  declared  for  the 
quarter  ending  June  SOtli,  payable  August  1st  to  hold- 
ers of  record,  July  8th. 

The  directors  met  at  Toronto  and  the  stock  market 
was  not  allowed  to  give  any  expre.ssion  to  the  announce- 
ment as  the  meeting  was  not  concluded  until  after  the 
exchanges  liad  closed. 


The  new  plant  for  the  concentration  and  sintering  of 
lean  magnetic  iron  ore  at  Babbit,  Minn.,  will  begin  to 
produce  in  quantity  during  May.  It  is  considered  now  that 
the  problem  that  remains  to  be  solved  is  a  system  of  min- 
ing that  will  give  a  minimum  of  cost.  So  far  as  the  mill 
is  concerned,  everything  that  comes  up  goes  through  the 
whole  process  without  any  handling, — no  selection,  no 
cobbing,  just  a  steady  stream  of  earth's  crust  pouring  in 
at  one  end,  and  coming  out  at  the  other  in  two  streams, 
sintered  ore  and  tailings.  It  sounds  rather  like  the  oft- 
pictured  ideal  sausage  machine,  where  the  animal  walks 
in  at  one  end,  and  comes  out  at  the  other  end  in  sausage 
rases — but  with  the  sausage  machine  there  are  no  tailings  ! 
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The  Manufacture  of  Light  Steel  Castings 


Bv  H.  BRADLEY.  (Sheffield) 


In  this  Paper,  which  has  reference  to  the  practice  of 
lialit  steel  castings,  any  reference  to  academic  or  labor- 
at'^)ry  practice  has  been  purposely  omitted.  It  is  dealt 
with"  from  the  author's  practical  experience  of  a  general 
jobbing  steel  foundry,  making  all  classes  of  steel  castings 
from  a  few  ounces  lip  to  11  tons  in  the  rough,  and  with 
metal  of  carbon  content  varying  from  0.08  to  1  per  cent, 
and  over,  and  additionally  in  chrome  and  manganese 
steels. 

The   Plan   of  tin-   Fuundrij 

To  run  a  foundry  successfully,  the  largest  output  with 
the  minimum  amount  of  handling  must  be  attained.  To 
carrv  out  this  successfully,  the  shop  should  be  planned 
for  the  pattern  to  enter  at  one  end  (where  there  should  be 
shelves  or  pockets  to  receive  it)  and  the  core  boxes  with 
card  attached,  with  works  order  number,  description,  and 
quantity  of.  The  card  is  ruled  at  back,  so  that  each  day's 
cast  may  be  entered  thereon.  When  the  pattern  and  core 
boxes  are  given  to  the  moulder  the  card  should  have  the 
man's  check  number  marked  on,  together  with  the  date. 

When  possible  there  should  be  a  separate  bay  for  dry 
sand  moulds.  The  work  for  dry  sand  should  be  com- 
menced at  the  end  of  the  shop,  then  carried  down  to  the 
drying  ovens,  then  to  the  closing  and  casting  floor,  where 
the  moulds  should  be  arranged  in  straight  lines,  and  all 
runner  bushes  should  be  as  near  one  height  as  possible,  so 
as  to  avoid  hoisting  or  lowering  the  ladle.  The  steel  plant 
should  then  be  fixed  as  near  as  convenient,  utilising  the 
floor  nearest  to  it  for  the  green-sand  moulds,  as  these  are 
generally  of  the  lightest  section  of  castings,  and,  therefore 
'require  the  steel  when  in  its  most  fluid  state,  to  avoid  short- 
or  faint-run  castings. 

When  the  steel  is  a  little  on  the  stiff  side  it  can  be 
used  for  the  thicker  section  castings.  The  boxes,  after 
casting,  should  then  pass  on  a  little  further  to  be  knocked 
out  and  examined,  and  a  note  taken  of  the  good  and  de- 
fective castings  and  recorded  on  the  back  of  the  above- 
mentioned  card.  When  the  job  is  completed  the  card  should 
then  be  handed  in  to  the  foundry  office,  the  castings  going 
forward  to  the  cleaning  or  dressing  shop,  which  should  be 
at  right  angles  to  the  moulding  shop,  with  tram  lines  rnn- 
7iing  from  one  to  the   other. 

The  fettling  or  dressing  shop  should  be  equipped  with 
shot-blast  plant,  oxy-acetylene  burning  plant,  and  both 
circular  and  band  saws,  according  to  size  and  class  of  work 
and  output.  The  castings  should  then  go  to  the  machine 
shop  and  despatch  shed. 

The  Making  of  Castings 

The  first  thing  to  consider  is  the  pattern  making,  which 
depends,  fir.stly,  on  the  quantities  of  castings  required 
from  each.  A  good  wood  pattern  will  withstand  tlie  mak- 
ing of  .500  castings  from  it,  either  by  hand  or  machine. 
If  repetition  work  is  carried  out,  then  either  brass  or  white- 
metal  patterns  are  necessary,  which  should  be  on  the  ma- 
cliine  for  small  castings.  The  author  prefers  the  hydraulic 
machine  for  boxes  up  to  21  in.  round  or  square,  and  for 
deep-lift  pattern  the  roll-over  machine.  For  anything 
over  2V  in.  the  jarring  machine  can  be  used  to  better  ad- 
vantage. 


*  A   Paper   read  before  the   Birmingham   Conference   of 
the  Institution  of  British   Foundrvmen. 


The  difference  in  making  a  pattern  for  machine  mould- 
ing and  hand  moulding  is  that  it  is  always  necessary  to  fix 
core-prints  to  the  pattern  for  the  former  under  any  parts 
that  are  undercut,  as  the  sand  is  jarring  downwards,  there- 
fore, it  naturally  falls  away  from  the  underside  of  any 
projecting  part. 

Tackle. — Tlie  boxes  should  be  strong,  light,  and  made 
of  steel.  They  should  all  be  interchangeable  according  to 
the  various  sizes  either  for  hand  or  machine.  The  double 
lug  box  is  best,  giving  a  truer  alignment.  The  double  lug 
can  be  eitiier  a  slot  and  hole  or  two  holes. 

For  patterns  with  small  quantities  off  and  intricate  joint, 
a  plaster  oddside  should  be  made,  as  they  are  easy,  cheap, 
and   durable. 

For  large  orders  or  repetition  work,  machines  are  a 
necessity.  They  do  good  in  two  ways,  i.e.,  by  reducing 
costs,  and  increasing  output  on  the  jobs  they  are  working. 
They  also  speed  the  work  up  generally  in  the  shop.  Two 
boys  working  a  machine  with  boxes  10  in.  by  10  in.  by  41,4 
in.  have  produced  180  complete  moulds  in  the  day  with 
from  two  to  four  cores  in  each.  Two  youths,  17  to  18 
years  of  age,  have  produced  62  moulds,  ISV-;  in.  by  16  in. 
by  5  in.  deep,  painted  and  blacked.  The  quantities  vary 
according  to  size  of  boxes  and  design  of  castings.  To  get 
the  full  advantage  from  the  larger  machine  it  is  essential 
there  siiould  be  an  electric  crane  specially  for  its  use. 

F"or  large  quantities  of  light  castings,  the  Tropenas 
vessel  or  electric  furnace  are  to  be  recommended. 

To  ensure  sound  steel  castings  it  is  essential  to  have  in 
the  first  place  a  good  steel,  that  is,  steel  containing  the 
correct  composition  for  the  work  required,  and  ])roperly 
"killed,"  in  order  to  ensure  it  lying  quietly  in  the  mould. 
It  is  also  as  essential  that  the  sand  be  suitable;  if  being 
used  green,  it  should  have  just  the  correct  moisture,  and 
just  sufficient  bond  to  work  it.  Sand,  in  the  first  place, 
siiould  always  be  dried  before  milling  in  order  to  get  the 
required  moisture  by  adding  water,  and  the  necessarv 
binding  material.  The  author  prefers  to  use  the  natural 
sands  whenever  possible.  The  sands  generally  used  in 
England  for  steel  castings  are  Belgian  loam,  used  either 
by  itself  or  with  a  small  amount  of  silver  sand,  cornish 
loam  with  silver  sand,  and  Yorkshire  sand  with  silver 
sand.  Of  the  three  mentioned,  the  author  prefers  York- 
shire, as  it  is  easy  to  work,  is  tough,  but  not  too  close,  gives 
a  good  skin  on  either  dry-  or  green-moulded  castings,  and 
does  not  cake  in  the  mill  as  much  as  the  first  two.  For 
cores,  the  author's  practice  is  to  mix  eight  parts  of  silica 
to  one  of  Yorkshire  and  up  to  4  to  1  for  moulds,  varying, 
of  course,  according  to  weight  and  design. 

Running  and  Feeding 

Where  possible  the  best  system  is  bottom  runners,  and 
in  one  of  the  thinner  Sections  of  the  casting.  Careful 
judgment  is  required  for  feeding  heads  to  have  the  re- 
quired size  and  in  the  right  place  in  order  to  get  a  solid 
casting   and   avoid   wasting   steel. 

Very  soon  after  casting  all  runners  and  feeding  heads 
should  be  released  so  as  to  enable  the  contraction  to  take 
place  and  avoid  having  a  pull  in  the  casting. 

When  the  pattern  is  made,  it  should  in  the  first  place 
be  taken  into  consideration  as  to  whether  the  casting  is  to 
be  made  green  or  dry,  and  the  decision  generally  arrived 
at  is  based  on  how  much  machining  is  to  be  done  on  the 
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^•asting.  and  whctlier  the  difference  in  the  two  methods  of 
moulding  is  worth  the  risk  of  making  an  unsound  casting 
bv  making  it  in  green  sand.  A  further  consideration  de- 
pends upon  design  of  tiic  easting.  In  sucii  eases  it  is  es- 
sential to  make  it  green  to  allow  for  the  contraction  strains 
taking  place  and  preventing  the  casting  pulling  into  pieces. 
In  some  cases  the  weight  and  design  must  be  taken  into 
consideration  in  deciding  these  points.  If  there  is  no 
danger  of  the  casting  pulling  with  a  dry-sand  mould  owing 
to  design,  it  is  always  much  safer  to  produce  a  sound  cast- 
ing from  dry-sand  work  than  from  green-sand  work,  owing 
to  the  properties  of  the  steel  used  for  casting.  Of  course, 
there  are  many  different  designs  of  castings  to  be  .(.'on- 
tended  with,  and  the  greatest  trouble  given  to  a  steel 
foundry  manager  is  often  caused  by  the  designer  not  hav- 
ing had  any  steel  foundry  practice.  To  produce  good, 
sound  steel  castings  it  should  always  be  the  aim  to  have 
the  thicknesses  of  the  metal  as  much  alike  as  possible. 
Wherever  thick  or  bulky  pieces  of  steel  are  joined  to- 
gether with  lighter  sections,  means  have  always  to  be 
found  (if  the  design  cannot  be  altered)  to  overcome  the 
difficulties  encountered.  This  can  be  achieved,  either  by 
using  chills  or  causing  the  thick  portion  to  freeze  ap- 
proximately at  the  same  time  as  the  thinner  sections.  In 
some  cases,  however,  a  reinforcement  is  used,  but  this  is 
not  always  a  wise  policy,  owing  to  the  possibility  of  a 
mishap,  after  the  casting  is  put  to  work,  disclosing  the 
reinforcement  in  any  fracture.  Naturally,  the  blame  would 
straight-away  be  put  down  to  this  method.  This  can  be 
further  illustrated  by  a  large  mill  pinion  casting  of,  say,  2 
ft.  6  in.  tootii  face  by  3  ft.  diameter  in  the  tooth  portion, 
reduced  down  to,  say.  18  in.  or  so  on  the  neck  portion.  The 
best  method  of  producing  this  class  of  casting  is  to  have 
it  cored  out.  At  times,  however,  it  is  found  that  engineers 
object  to  this  method  of  coring  out.  They  state  they  must 
have  a  solid  casting.  In  order  to  meet  their  views,  as  far 
as  possible  (which  steel  founders,  of  course,  have  to  do), 
it  is  endeavoured  to  produce  a  solid  casting.  This,  how- 
ever, is  an  impossibility  without  some  method  of  reinforce- 
ment, as  it  is  impossible  to  feed  the  body  portion  of  the 
casting  of  tlie  dimensions  mentioned,  through  the  size  of 
the  neck  and  the  wobbler.  Therefore,  the  method  of  rein- 
forcement has  to  be  used.  This  is  accomplished  by  put- 
ting in  what  is  called  locally  a  "dummy",  sufficiently 
large  to  prevent  the  pipe  forming  tiirough  the  top  neck 
and  wobbler,  which  would  take  place  unless  something  of 
this  description  was  carried  out. 

Again  in  the  case  of  hydraulic  cylinders,  in  most  steel 
foundries,  there  does  not  seem  to  be  any  set  way  in  which 
to  cast  them.  This  is  done,  either  mouth  downwards  or 
upwards,  but  in  any  case  there  should  be  taken  into  con- 
sideration the  location  of  the  large  bulk  of  the  steel,  and 
the  best  means  of  feeding  it.  As  will  be  realised,  it  is 
necessary  to  feed  all  steel  castings  from  the  head.  In 
iron  foundries,  a  wrought-iron  or  mild  steel  feeding  rod  is 
used,  and  small  shanks  of  metal  are  poured  in  time  after 
time  until  it  is  set.  This  method  cannot  be  adopted  in  a 
steel  foundry,  as  it  would  pull  out  the  steel  instead  of 
causing  it  to  become  more  solid  as  in  the  case  of  iron  cast- 
ings. 

Another  useful  illustration  is  that  of  locomotive  castings. 
The  various  parts  of  these  are  rather  troublesome  to  make, 
owing  to  the  varying  thicknesses  of  the  strengthening 
brackets,  and  it  is  necessary  to  give  much  consideration 
before  starting  work,  otherwise  much  trouble  is  certain  to 
result.      These   castings,   are   verv    often    made    as   liolit   as 


possible,  and  thick  and  thin  sections  are  more  usually  en- 
countered in  this  class  of  casting  than  in  most  other  classes 

Core  Making 

The  Core  Shop  should  be  self-contained,  with  special 
drying  ovens,  as  these  play  an  important  i)art  in  the 
making  of  good  castings.  The  stoves  should  have  facilities 
for  eliminating  the  moisture  as  most  cores  are  made  either 
with  oil-sands  or  Bindsandrite,  which  under  the  slow  bak 
ing  throws  off  a  lot  of  steam  or  moisture.  The  sand  for 
cores  should  be  very  carefully  regulated  for  different 
classes  of  work,  should  be  very  refractory  with  just  suf- 
ficient bond  to  stand  up  to  the  steel,  as  there  are  so  many 
castings  which  if  the  core  does  not  collapse  very  quickly 
would  be  wasters;  especially  in  manganese  castings  such 
as  tramway  points  and  crossings,  owing  to  the  contraction. 
A  machine  for  making  standard  cores  is  a  great  help,  as 
ordinary  standard  round  cores  can  be  stocked  and  kept  in 
dry  places.  Ob\iously  it  produces  a  better  core  as  wooden 
bo.xes  get  out  of  shape. 

Fettling 

Cleaning  plays  a  very  important  part  in  the  costs,  and 
is  always  a  greater  speculation  than  any  other  process, 
owing  to  so  many  contributory  causes.  It  may  be  the 
sand,  or  the  "compo,"  but  generally,  in  the  author's 
opinion,  it  is  owing  to  casting  the  steel  at  wrong  tem- 
peratures. It  will  be  realized  that  with  a  ladle  of  steel, 
varying  from,  say,  36  cwt.  to  56  cwt.,  it  is  almost  impos- 
sible to  have  sufficient  moulds  on  the  floor  at  one  time  to 
take  it  at  its  varying  temperatures  to  suit  all  castings.  But 
many  of  the  troubles  in  this  department  can  certainly  be 
overcome  with  a  good  shot-blast  plant,  pneumatic  ham- 
mers, and  swing  grinders.  There  are  three  methods  of  re- 
moving the  feeding  heads — burning,  sawing,  and  cutting 
by  the  lathe,  and  obviously  the  choice  will  be  determined 
by  the  design  of  the  casting. 

.Inncaling 

It  is  obvious  that  the  question  of  annealing  depends 
largely  upon  the  size  of  the  foundry,  and  output.  The 
best  method,  in  the  author's  opinion,  is  the  gas-fired  stove, 
but  for  general  jobbing  work,  where  all  classes  have  to  be 
dealt  with,  the  moveable  top  is  as  cheap  as  any  for  fairly 
large  quantities.  For  quick  and  urgent  work — say  where 
it  is  required  to  cast  one  day  and  deliver  the  nest— a  small 
handy  furnace  of  about  8  ft.  by  5  ft.  with  a  door  at  the 
front  of  the  furnace  can  be  built,  and  operated  with  lever 
and  balance  weight. 

In  conclusion,  there  are  many  other  points  appertaining 
to  the  manufacture  of  steel  castings,  but  those  enumerated 
should  be  sufficient  to  provoke  an  interesting  and  profit- 
able discussion. 


The  Volta  Manufacturing  Compan.v,  Limited,  of  Wei- 
land.  Ontario,  Canada,  have  recently  received  an  order 
from  Renton  and  Fisher,  Limited,  of  the  Hopetown 
Steel  Works,  Bathgate,  Scotland,  for  one  of  their  stand- 
ard 3-ton  capacity  Electric  Steel  Furnaces,  ivith  trans- 
former and  switchboard  equipment  complete. 

The  Volta  Manufacturing  Companj-,  Limited,  also 
build  the  ''Duplex- Voltage"  or  •■Quick-Melting"  type 
of  furnace,  of  an  improved  design,  for  melting  brass, 
aluminum  etc.  Some  of  their  more  recent  developments 
include  baking  ovens,  electric  soldering  iron  heaters, 
electric  babbitt  heaters,  electric  water  heaters,  etc. 
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The  use  of  the  single-phase  electric  furnace  in  the  metal 
industry  has  not  been  developed  to  the  extent  that  its  ad- 
vantages really  entitle  it.  The  reason  for  this  lies  in  the 
fact  that  a  comparatively  heavy  single-phase  load  is  not 
an  advantage  to  a  2,  3  or  polyphase  generator,  this  being 
the  type  of  alternating  current  which  is  most  generally 
supplied  by  large  power-stations.  Small  furnaces,  such 
as  are  used  for  melting  non-ferrous  metals,  are  made  of 
the  single-phase  type,  and  their  number  is  steadily  in- 
creasing, especially  in  the  United  States,  where  the  use 
of  the  electric  furnace  for  melting  alloys  of  copper,  zinc 
and  tin  is  much  more  developed  than  in  this  country.  There 
are,  however,  several  large  single-phase  furnaces  in  opera- 
tion in  this  country  and  elsewhere,  and  where  these  are 
supplied  with  power  from  stations  having  large  generating 
units  very  little  trouble  has  been  experienced.  The  out- 
of-  balance  effect  produced  by  taking  single-phase  current 
from  a  .3-phase  generator  can  be  minimised  by  installing 
three  furnaces,  each  supplied  by  current  from  a  different 
phase,  or  by  using  two  furnaces  with  "Scott"  connected 
transformers,  a  method  of  connecting  up  the  transformers 
to  the  supply  mains,  so  that  power  on  the  high  tension  side 
is  taken  from  all  three  phases,  while  single-phase  current 
is  fed  to  each  furnace. 

Rotary  machines  have  been  designed  and  made  to  take 
three-phase  currents  and  deliver  single-phase.  These  ma- 
chines give  quite  a  reasonable  efficiency,  but  they  add  to 
the  complication  of  the  furnace  installation,  and  therefore 
are  not  looked  on  very  favourably.  There  is  no  doubt 
th^t  owing  to  these  difficulties  the  single-phase  furnace, 
especially  for  large  inputs — 300  k.v.a.  and  upwards — has 
had  to  give  way  to  the  two-  or  three-phase  furnace.  Even 
in  the  United  States  single-phase  furnaces  are  rarely  met 
with,  and  where  they  are  installed  their  operation  is  sub- 
jected to  stringent  restrictions  imposed  by  the  power  com- 
panies. At  Buffalo,  which  is  not  more  than  20  miles  from 
Niagara,  with  its  huge  power  undertakings,  a  steel  foundry, 
with  three  single-phase  furnaces,  is  confined  to  niglit  work- 
ing only.  This  is  regrettable,  as  in  a  good  many  ways 
the  single-phase  furnace  represents  many  advantages  over 
the  other  styles. 

Details  of  Furnaces   Described 

In  the  foundry  with  which  the  authors  of  the  Paper  were 
connected  each  furnace  has  a  normal  capacity  of  30  cwts. 
of  molten  steel,  although  as  much  as  45  cwts.  is  often  ob- 
tained at  one  tap,  when  the  linings  have  been  partly  burnt 
away.  Working  continuously  over  a  period  of  120  hours, 
about  170  tons  of  molten  steel  in  the  ladle  can  be  obtained, 
being  approximately  10  cwts.  per  furnace  per  hour.  The 
charge  consists  of  cold  scrap,  mostly  in  the  form  of  mild 
steel  turnings. 

Ease  of  Regulation 

From  a  constructional  point  of  view,  a  single-phase 
furnace  with  only  one  movable  electrode,  it  is  almost  un- 
necessary to  emphasise  the  great  simplification  of  the  con- 
trolling mechanism  from  furnaces  having  two  or  more 
electrodes.  Not  only  does  the  actual  raising  and  lowering 
mechanism  consist  of  one  single  pinion  and  rack,  but  the 
complications  produced  by  variations  in  the  resistance  of 


*  A   Paper   read   before    the   West   Yorkshire     Metallur- 
gical Society.  From  "Foundry  Trade  Journal." 


one  are  reacting  on  the  others,  as  in  the  case  of  furnaces 
with  more  than  one  electrode,  is  entirely  absent.  With 
two-  or  three-electrode  furnaces  it  is  necessary  to  install 
an  automatic  regulating-device  to  maintain  each  electrode 
in  such  a  position  as  to  ensure  an  approximately  even  dis- 
tribution of  the  current  between  each  of  them.  With  the 
single-phase  furnace  no  such  device  is  necessary,  as  the 
burning  away  of  the  electrode  has  no  other  effect  than  in- 
creasing the  length  of  tlie  arc,  hence  reducing  the  amount 
of  energy  in  the  circuit.  This  can  be  detected  immediately 
by  looking  at  the  controlling  voltmeter  and  corrected  by  a 
slight  turn  of  the  handle  attached  to  the  electrode  raising 
and  lowering  device.  The  single-phase  furnace,  with  its 
single-electrode,  lends  itself  admirably  to  the  simplest 
form  of  construction,  a  cylindrical  sliell  with  central  elec- 
trode —  simple  to  build  and  simple  to  maintain  as  regards 
the  lining.  This  cylindrical  form  offers  the  least  area  of 
external  surface  for  heat  loss  by  radiation.  At  first  sight 
this  cylindrical  form  might  appear  to  offer  disalvantages 
for  the  fixing  of  tlie  doors,  spouts,  etc.  Steel  castings 
can  be  attached  to  the  sliell  to  produce  the  necessary  flat 
surface. 

Constructional   Details 

The  luechanical  details  of  construction  in  connection 
with  the  water-cooling  devices  for  the  electrodes  is  of  the 
simplest  nature  in  the  single-phase  furnace.  It  is  usual  to 
use  a  steel  conductor  in  the  base  of  the  furnace,  one  ex- 
tremity of  which  is  in  contact  with  the  actual  metal 
charged  into  the  furnace,  the  metal  thus  forming  one  pole 
for  the  arc,  the  graphitic  electrode  above  forming  the 
other.  This  steel  contact  is  water-cooled  at  its  lower  end, 
the  water  service  to  it  being  connected  in  series  with  the 
water  service  to  the  electrode  holder.  A  loose  cooler  is 
placed  on  the  roof  of  the  furnace  and  surrounds  the  elec- 
trode, so  as  to  cool  it  and  that  part  of  the  roof  immediately 
surrounding  it.  In  the  ordinary  way  the  gas  pressure  in- 
side the  furnace  causes  a  constant  flame  to  be  projected 
through  the  space  between  the  electrode  and  the  roof  of 
bricks.  The  cooler  prevents  excessive  burning  away  of 
the  electrode  at  this  point.  This  trouble  has  been  greatly 
minimised  by  forming  holes  in  the  roof  arranged  on  a 
circle  at  some  distance  from  the  electrode,  through  which 
the  burning  gas  escapes,  thereby  eliminating  the  passage 
of  the  flames  around  the  electrode.  The  furnace  is  mount-  ' 
ed  on  two  rockers  which  rest  on  rollers,  so  that  the  centre 
of  the  furnace,  as  given  by  the  radius  of  the  rockers,  re- 
mains stationary  when  tipping.  Tiie  furnace  is  tipped  by 
a  crank  and  connecting  rod.  The  circular  roof  of  a  single- 
phase  furnace  can  be  readily  re-bricked,  as  taper  bricks 
readily  wedge  themselves  into  a  circular  ring,  whereas 
with  a  two-  or  three-electrode  furnace  the  roof  is  generally 
rectangular  in  shape,  to  accommodate  the  electrodes,  thus 
necessitating  some  form  of  arch  template  to  ensure  the 
bricks  being  maintained  in  position. 

A  single  holder,  which  is  fixed  to  an  arm  which  moves 
up  and  down  vertically  in  a  channel  iron  structure  which 
is  hinged  to  the  body  of  the  furnace,  allows  the  electrode 
when  raised  just  clear  of  the  roof  to  be  swung  to  one  side, 
so  that  it  and  the  arm  supporting  it  are  quite  clear  of  the 
roof.  This  allows  the  latter  to  be  removed  bodily  and 
readily  by  means  of  an  overhead  crane,  which  is  a  great 
advantage. 
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Oi/sier  Roofs 

Some  of  tliese  same  type  of  furnaces  are  made  with  a 
liinged  roof,  wliioli  ean  be  opened  like  the  shell  of  an 
oyster,  thereby  facilitating  cliarging.  In  this  case  the 
electrode  holder  is  iiinged  in  the  same  jilane.  so  tiiat  the 
electrode  swings  back  with  the  roof. 

Difficulty  iiad  been  experienced  with  this  type  of  fur- 
nace in  maintaining  contact  between  the  bottom  of  the 
steel  electrode  and  the  metal  in  tiie  furnace  after  recharg- 
ing. This  was  due  to  the  fact  that  slag  was  left  in  the 
bottom  of  the  furnace,  which  formed  an  insulating  layer 
between  the  metal  electrode  and  tlie  new  material  which 
was  cliarged  in.  This  difficulty  was  surmounted  by  mak- 
ing use  of  a  small  dummy  steel  electrode,  which  is  placed  in 
the  bottom  of  tiie  furnace  immediately  after  the  charge  has 
been  teemed,  and  which  is  held  in  an  upright  position  in 
contact  with  the  bottom  electrode  whilst  the  new  material 
is  thrown  into  the  furnace.  This  gives  a  satisfactory  con- 
tact between  the  bottom  steel  electrode  and  the  metal  in 
the  charge. 

If  the  furnace  is  to  be  designed  for  any  given  power 
input  it  is  immaterial,  electrically  speaking,  whether  this 
power  takes  the  form  of  a  relativeh"  heavy  current  at  com- 
paratively low  are  voltage  or  vice  I'ersa.  High  voltage 
gives  a  long  arc  and  low  voltage  a  short  are. 
Electrical   Efficienci/ 

In  the  case  of  multi-electrode  furnaces  the  electrode 
pressure  is,  however,  limited  by  the  leakage  which  tends 
to  occur  through  the  refractory  roof  between  electrodes  and 
also  by  the  fact  that  in  furnaces  of  other  tlian  cylindrical 
design  certain  portions  of  the  lining  which  are  situated 
nearest  the  arcs  tend  to  become  over-heated  by  direct  ra- 
diation from  tile  arc  unless  shielded  by  the  electrode  itself. 
Such  shielding  action  only  occurs  if  tlie  arc  is  so  short  as 
to  bring  the  electrode  close  to  the  surface  of  the  bath. 

The  short  arc  of  a  low-voltage  furnace  requires  a  com- 
paratively heavy  current.  This  means  that  electrodes  of 
large  cross  section  must  be  used  with  relatively  heavy 
usage   and   expense. 

Electrode   Consumption 

In  single-electrode  furnaces  where  the  arc  is  practically 
equidistant  from  all  parts  of  the  lining  and  the  possibility 
of  roof  leakage  is  entirely  eliminated,  a  considerably  higher 
arc  voltage  may  be  employed,  affording  the  following  ad- 
vantages :  (  1 )  Small  diameter  electrodes,  with  consequent 
low  electrode  consumption;  in  the  installation  with  which 
the  authors  of  this  Paper  are  chiefly  experienced,  4-in. 
electrodes  are  used  in  furnaces  having  a  normal  input  of 
■iOO  kw.  (600  k.v.a.),  and  the  total  consumption  of  elec- 
trodes is  no  more  than  8  lbs.  per  ton  of  steel  melted;  (2) 
comparatively  small  cross  section  of  copper  in  electrical 
connections,  with  consequent  saving  in  installation  ex- 
penses; (3)  the  possibility  of  employing  reactance  control 
of  furnace  input. 

The  last  point  constitutes  perhaps  the  chief  electrical 
difference  between  the  single-electrode  and  the  multi-elec- 
trode  furnace,   and   deserves   rather   detailed   attention. 

In  the  case  of  any  electric  furnace  of  considerable  size 
a  certain  amount  of  reactance  must  be  included  in  the 
electrical  circuit  with  a  view  to  limiting  the  extent  of  the 
current  fluctuations  which  occur  when  the  arc  is  unduly 
shortened,  or  when,  during  the  melting  of  cold  scrap,  the 
charge  collapses   and   falls   against   an   electrode. 

Such  reactance  is,  however,  generally  kept  as  low  as 
expedient  in  order  to  maintain  a  relatively  high  power- 
factor,  with  the  consequence  that  considerable  current  and 
power  fluctuations  do  occur,  and  the  load-factor  over  any 
period   of  time  is  therefore  poor. 


Pozcer   Factor   Sacrificed   or   Control 

In  the  single-phase  single-electrode  furnace  the  disad- 
vantage of  a  low  power-factor  is  deliberately  incurred,  for 
the  sake  of  the  delicate  control,  and  a  high  working-load- 
factor  which  the  use  of  large  reactance,  in  conjunction 
with  high  arc  pressure,  allows. 

Transformer  Details 
The  transformers,  by  means  of  which  the  high-tension 
supply  is  stepped  down  to  furnace  pressure,  are  them- 
selves designed  with  considerable  inherent  reactance,  and, 
in  addition,  a  large  independent  reactance  can  be  cut  in 
or  out  of  circuit  by  means  of  suitable  switch  gear.  The 
effect  of  such  reactance  is  to  cause  the  furnace  voltage  to 
reduce  rapidly  as  the  furnace  current  rises,  and  at  the 
same  time  to  reduce  the  |)ower  factor  with  increasing  cur- 
rent. 

Electrical   Characteristics 

If  the  total  reactance  in  circuit  i.s  such  as  to  entail  at 
normal  load  a  power  factor  of  0.7  or  less,  the  effect  is  to 
impose  an  absolute  limit  to  the  power  or  kilowatt-input,  so 
that  if  the  furnace  current  exceeds  the  normal  the  power 
injiut  will  actually  decrease. 

.\  diagram  giving  the  result  of  a  series  of  readings 
taken  under  actual  working  conditions  on  a  furnace  of 
this  tvne,  having  a  normal  full  load  current  of  2,7-50  amps., 
showed  that  the  open-circuit  pressure  of  200  volts  reduces 
to  about  140  volts  at  full  low-current,  while  the  kw.  input, 
rises  to  -iOO.  If  the  current  is  allowed  to  increase  beyond 
.3..500  amperes  the  kw.  input,  having  risen  to  420,  com- 
mences to  decrease.  The  fall  of  kw.  input  becomes  more 
rapid  with  further  increase  of  tlie  current,  and  it  is 
actually  possible  to  short-circuit  the  arc  by  feeding  the 
electrode  down  until  it  touches  the  bath,  and  under  these 
short-circuit  conditions  the  power-input  will  be  something 
under  1.50  kw.  Current  overload  equals  .50  per  cent.  amp. 

Over  the  working  range  of  current  variation  the  kw. 
input  remains  practically  constant  at  about  400  kw. ;  in 
other  words,  the  working  range  is  around  the  |5eak  and 
on  the  falling  side  of  the  kw. -input  curve. 

\  series  of  similar  curves  illustrate  the  effect  of  switch- 
ing additional  increments  of  reactance  into  circuit.  The 
three  positions  of  the  reactance  switch  giving  maximum 
jiower  inputs  of  420,.360  and  32.3  kw.  respectively. 

The  great  disadvantage  inseparable  from  the  above  form 
of  control  is  the  very  poor  electrical  power-factor,  which 
approximates  to  O.fi  at  normal  load.  This  n6t  only  in- 
creases the  cost  of  electric  supply  taken  on  maximum  de- 
mand tariff,  but  renders  the  load  undesirable  to  an  electric 
supply  company,  in  spite  of  its  high   load-factor. 

.\  diagram  taken  from  a  recording  wattmeter  taken 
during  the  operation  of  a  heat  illustrates  strikingly  how 
slight  are  the  power  fluctuations.  From  this  it  follows 
that  a  very  high  load  factor  can  be  maintained.  That  is 
to  say,  the  average  power-input  is  a  high  ])ercentage  of  the 
maximum  power  demanded,  a  figure  of  70  per  cent,  beinff 
obtainable  in  practice  over  the  working  ))eriod,  inclusive  of 
charging  times. 

A  method  of  improving  the  low  jiower-factor  whicli  has 
been  referred  to  is  to  install  in  the  same  power  mains  as 
those  feeding  the  furnace  transformers  either  a  static 
phase-advancing  plant  in  the  form  of  a  bank  of  lar^e  cap- 
acity- condensers  or  a  rotary  over-excited  svnclironous 
motor  which  will  give  a  leading  power-factor,  thus  tend- 
ing to  neutralise  the  lagging  power-factor  created  by  the 
furnace  and  its  reactance  load. 

In  the  case  of  the  installation  with  which  the  authors 
are   connected   the   demand   for   direct-current   happens   to 
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exceed  the  available  public  supply,  .vbiel.  necessitates  the 
of    alternating    supply    to    direct    currents    by 
the  motor  of  this  set  consist- 
desi"-ned   synchronous   machine   of   ap- 
proximately  1.2fiO  k.v.aT  nominal   ^..^^^^^.j^^,   „,.,.r-excited  to 
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conversion 

means  of  a  motor  generator 

ins;   of   a   speciall 


{•,kc  a  curnmt  of  110  amps,  per  phase  at  a  leading  power- 
f.,ctor  of  about  0.3.  This  serves  to  correct  the  power- 
factor  of  the  plant,  comprising  three  such  furnaces,  to 
.•il)l)roximately  0.8. 

Po-icer  Coitsnmption 

Furnaces  of  this  type  arc  distinctly  economical  in  power. 
The  fio-ure  of  700  units  per  ton  of  steel  melted  from  cold 
scrap  Fs  attained,  and  frequently  improved,  on  under  con- 
ditions   of    continuous    operation,    a    safe    average       figure 

being  7.50.  ,      . 

Such  furnaces  can  be  used  with  either  an  acid  or  a  basic 
lining,  but  in  tlie  case  of  the  latter  a  lower  arc-voltage 
must  be   used.  . 

Basic  linings  tend  to  suffer  from  the  radiations  from  a 
long  arc,  which  the  higher  conductivity  of  basic  slag  and 
of  the  atmosphere  above  it  produces  with  the  employment 
of  a  high  are-voltage.  As  an  instance  of  this,  the  arc  can 
actually  be  drawn-out  to  a  length  of  2  ft.  over  a  ba.sic 
slag  before  it  breaks,  the  maximum  arc  pressure  at  break- 
ing being  200  volts. 

Furnncc  Control 
The  control  of  the  furnaces  is  extremely  simple.  Owing 
to  the  long  are  constant  manipulation  of  the  electrode 
feedintr-gear  is  quite  unnecessary,  even  during  the  melt- 
ino-  down  of  cold  scrap.  In  the  case  of  short-arc  furnaces 
the  attendant  has  to  regulate  the  arc  length  continuously, 
if  not  accomplished  automatically. 

With  a  single-phase  long-arc  furnace,  on  the  other 
hand,  the  attendant  having  struck  the  arc,  adjusts  its 
lenath  till  the  control  voltmeter  indicates  the  prescribed 
worliing  pressure,  and  then  leaves  the  furnace  until  the 
voltmeter,  the  reading  .of  which  slowly  increases  as  the 
charge  melts  down,  indicates  the  correction  should  be 
made.  This  correction  is  effected  by  a  turn  of  the  elec- 
trode feeding  hand-wheel  bringing  the  voltmeter  back  to 
normal  reading.  When  it  is  desired  to  reduce  the  power- 
input  tlic  circuit  is  broken  by  raising  the  electrode.  Ad- 
ditional reactance  is  then  switched  in,  and  when  the  arc  is 
struck  again  the  voltage  is  adjusted  as  before,  when  the 
ammeter"  and  wattmeter  will  indicate  reduced  power-  and 
current-inputs. 

Speed  of  Working 
Melting  takes  place  with  rai^idity.  A  iOO-kw.  furnace 
will  melt  and  finish  a  2-ton  charge  of  cold  scrap  in  about 
i  hours  or  under,  and  is  capable  of  a  steady  production 
of  upwards  of  oO  to  .55  tons  in  a  working  week  of  five 
days. 

Acifl  or  liasir  Hearths 

One  of  the  primary  questions  which  confronts  the  user 
of  electric  furnaces  for  the  production  of  steel  is  whether 
to  operate  on  an  acid  or  basic  lining. 

This  question  is  invariably  decided  by  a  consideration 
of  the  product  to  be  produced  and  the  nature  of  the  avail- 
able scrap  supply.  The  acid  process  is  simple  to  mani- 
pulate, requires  less  technical  supervision,  and  consumes 
less  electricity  than  the  basic,  where  more  prolonged  heat- 
ing is  required  to  complete  the  refining  operation.  On  the 
other  liand,  with  the  acid  process  greater  care  must  be  ex- 
ercised in  the  selection  of  raw  material,  as  the  ability  of 
reducing  the  percentage  of  certain  elements  in  the  molten 
metal  is  absent. 

General    foundry   practice      is   distinctly    in    favour      of 


basic  working  in  the  majority  of  electric  furnaces,  irre- 
spective of  the  high  cost  of  basic  refractories.  This  is 
based  on  the  fact  that  there  is  a  wide  margin  of  difference 
between  the  price  of  high-grade  scrap,  which  must  l)e  used 
with  an  acid  lining,  and  the  lower  grades,  which  can  be 
satisfactorily  refined  to  produce  finished  steel  to  almost 
any  analysis  on  a  basic  bottom. 

With  the  liigb  voltage  single-iihase  single-electrode 
furnace,  whicli  is  the  subject  of  this  Paper,  acid  lining 
only  has  been  found  to  be  satisfactory  as  a  refractory 
material  to  withjitand  the  severe  heat  radiation  from  the 
high   voltage   arc. 

The  single-phase  single-electrode  furnace  works  quite 
satisfactorily  on  a  basic  lining,  if  worked  at  a  lower  volt- 
age during  refining,  say  not  exceeding  100  initial  volts. 
This  \?ould  necessitate  a  higher  amperage,  with  larger 
diameter  electrodes  for  the  same  kw.  input.  On  the  high- 
voltage  furnace  manv'  experiments  have  been  tried  with 
various  basic  mixtures,  such  as  magnesite  bricks,  dolomite 
with  5  per  cent,  addition  of  fire  clay,  dolomite  mixed  with 
hot  tar,  and  rammed  into  position  around  a  wooden  tem- 
plate —  but  none  of  these  linings  proved  commercially 
successful. 

The  best  combination  wliicli  was  used  consisted  of  dolo- 
mite and  pitch  reinforced  with  iron  rods  at  the  most  vul- 
nerable points  of  the  lining,  such  as  over  the  doorways 
and  at  the  nose  of  the  vessel.  This  lining  only  gave  an 
output  of  32V2  tons  of  steel,  after  which  the  furnace  had 
to  be  completely  relined. 

The  Lining  of  Single-Phase  Furnaces 

Silica  bricks  of  the  best  quality  are  used,  well  kilned  to 
eliminate  expansion,  and  steeped  in  boiling  tar  until  suf- 
ficiently saturated,  and  then  withdrawn  to  dry.  This 
eliminates  all  moisture  from  the  pores  of  the  bricks  and 
substitutes  carbon,  thereby  rendering  their  structure  more 
refractory.  Experience  has  shown  that  a  lining  made 
with  bricks  treated  in  this  manner  has  .50  per  cent,  longer 
life  than  one  built  up  of  ordinary  "white"  silica  bricks, 
the  life  being  measured  on  the  actual  tonnage  of  steel. 

Around  the  conical  base  of  the  furnace  common  fire- 
bricks are  stepped  and  grouted  well  together  to  provide 
a  substantial  base  for  building  the  working  bottom  and 
the  lining.  Keiselguhr  was  originally  used  as  a  heat  in- 
sulator to  minimise  radiation,  but  was  discarded  several 
years  ago,  being  looked  upon  in  the  nature  of  an  unne- 
cessary refinement.  The  furnace  bottom  consisted  of  a 
coarse  mixture  of  half-and-half  prepared  ganister  and 
calcined  ganister  rock  well  mixed  witli  hot  tar.  This  is 
hand-rammed  layer  by  layer  until  within  a  few  inches 
from  the  top  of  the  steel  electrode.  On  this  solid  founda- 
tion a  melting  area  is  built  up  to  any  desired  size  within 
the  limits  of  the  diameter  of  the  sliell.  The  lining  above 
the  foundation  is  built  up  in  such  a  way  as  to  form 
an  inside  veneer  of  bricks,  which  can  be  replaced,  after  a 
certain  number  of  lieats,  witiiout  having  to  disturb  the 
outer  and  greater  portion  of  the  lining.  Tlie  outer  ring 
consists  of  standard  2^  o-in.  bricks,  tai>ering  to  2  in.,  so 
arranged  that  each  wedges  itself  between  the  two  imme- 
diately next.  This  forms  an  annular  wall  9  in.  wide,  and 
is  the  outer  lining  which  is  not  touched  when  the  process 
of  veneering  is  carried  out.  For  the  inside  or  veneering 
specially  shaped  bricks  are  used,  4I/2  in.  wide  by  iY-y  in. 
deep,  curved  to  the  radius  of  the  furnace.  In  this  way 
the  lining  is  built  up  layer  by  layer,  grouted  well  together 
with  ground  silica  brick  and  fireclay  mixed  with  tar.  Large 
wedge-shaped  bricks,  called  "jambs,"  are  fitted  together 
and  inserted  to  form  the  charging  doors  on  either  side  of 
the  furnace,  into  which  the  taper  plug  bricks  on  the  doors 
closely  fit  when  these  latter  are  closed.     This  method  of 
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forming  an  inner  lining  or  veneer  has  proved  very  suc- 
cessful. After  one  week's  output  of  approximately  30 
heats,  this  inner  lining  is  just  about  fused  away,  and  it 
can  he  replaced  very  readily  during  the  week-end. 

For  the  roof  taper-blocks  are  used,  which  are  wedged 
into  the  roof  frame,  which  is  placed  on  a  wooden  tem- 
plate to  approximate  the  shape  of  the  internal  spherical 
arching.  This  arrangement  is.  commended  on  account  of 
the  simplicity  of  setting  these  bricks,  which  allows  of  a 
permanence  of  structure  able  to  withstand  the  effects  of 
expansion  and  contraction  following  changes  in  tem- 
perature. 

Rarv   Material    Used 

After  drying  a  newly-made  lining  with  a  coke  fire,  a 
charge  consisting  of  metal  scrap  in  the  form  of  clean  steel 
turnings,  crushed  in  a  heavy  pug  mill,  is  put  into  the 
furnace  together  with  30  to  40  lbs.  of  ground-up  electrode 
carbon.  A  representative  analysis  of  such  a  charge  is:  C. 
0.3;  Si.  0.2;  S,  0.0.5;  and  P.  0.06  per  cent.  The  melted 
bath  will  show  a  carbon  content  of  about  0.4  per  cent. 

Advantages  of  Single-Phase   Furnaces 

There  are  two  outstanding  advantages  with  the  single- 
phase  single-electrode  furnace  not  possessed  by  multi 
electrode  furnaces.  First!}-,  tlie  whole  charge,  as  de- 
scribed above,  can  be  put  into  the  furnace,  the  plug  doors 
are  closed  and  permanently  luted  up,  avoiding  loss  by  heat 
radiation,  and  the  finished  metal  can  be  teemed  into  the 
ladle  without  any  necessity  to  reopen  the  furnace.  Se- 
condly, during  the  first  hour,  what  is  termed  the  cutting 
down  period,  the  electrode  is  graduallj'  worked  down 
through  the  charge  to  form  the  initial  pool  of  metal,  the 
surrounding  partially  fused  turnings  themselves  acting 
as  a  shield  to  the  refractory  material. 

Details   of   Working   a   Charge 

When  this  pool  of  metal  is  formed  the  current  is  cut 
off  from  the  furnace,  and  the  furnaceman  —  by  means  of 
a  long  iron  hook  through  the  pouring  spout  —  brings  the 
remainder  of  the  charge  towards  the  centre.  During  the 
whole  process  of  melting  this  is  the  only  occasion  on  whicii 
the  current  need  be  cut  off.  Tlie  chemical  changes  which 
take  place  in  the  process  of  steelmaking  and  refining  in 
this  furnace  are  entirely  similar  to  those  in  kindred  tvpes 
working  on  acid  or  basic  linings  as  the  case  may  be.  When 
the  whole  charge  is  melted  the  current  input  is  reduced 
by  the  insertion  of  reactance  in  the  circuit  —  as  previouslv 
described  —  and  the  molten  batli  is  caused  gently  to  boil 
by  means  of  iron  ore  additions,  which  act  through  the 
medium  of  the  slag  to  eliminate  the  carbon,  silicon  and 
manganese.  With  the  acid  lining  there  is  naturally  no 
reduction  of  the  sulphur  and  phosphorus  during  anj-  part 
of  the  working,  hence  a  very  rigid  observation  and  control 
have  to  be  exercised  over  the  quality  of  the  raw  material 
purchased.  During  the  boiling  process  samples  are  taken 
from  the  bath  and  subjected  to  the  Eggertz  rapid  colour 
test  for  determining  the  carbon.  Great  care  is  taken 
to  rid  the  acid  slag  of  all  active  oxides,  to  ensure  a  per- 
fectly reduced  condition  when  the  metal  bath  has  arrived 
at  the  desired  composition.  Half  the  slag  is  run  off  from 
the  furnace,  and  approximately  .56  lbs.  of  limestone  is 
added.  This  method  of  introducing  a  basic  material  to  an 
acid-lined  furnace  is  contrary  to  the  accepted  practice,  but 
has  proved  very  beneficial  and  satisfactory,  neutralising 
as  it  does  the  increased  acid  nature  of  the  slag  derived  from 
the  solution  of  silica  which  it  contains  at  the  high  tem- 
peratures attained  in  this  furnace.  The  process  of  de- 
oxidisation  takes  place  over  a  period  of  20  to  30  minutes. 


The  usual  additions  of  silico-spiegel  are  made,  followed 
by  the  correct  additions  of  80  per  cent,  ferro-manganese 
and   .50  per  cent,  ferro-silicon. 

The  whole  process  of  melting  and  refining  is  under  per- 
fect control  in  the  single-phase  furnace,  both  as  regards 
the  final  temperature  of  the  hath  and  the  rate  at  which 
the  charge  is  melted.  In  charging  it  is  advisable  to  pile 
pieces  of  loose  .scrap  in  the  wntre  of  the  charge,  to  pre- 
vent what  is  locally  termed  a  "top-melt."  If  the  charge 
is  all  turnings,  there  is  a  danger  of  a  solid  fused  mass 
forming  below  the  first  pool  of  metal  melted,  which  cau- 
ses the  heat  from  the  electrode  to  be  radiated  up  to  the 
roof,  fusing  the  bricks,  which  run  down  into  the  metal, 
further  increasing  the  difficulty  of  melting.  The  average 
time  from  charging  cold  .scrap  to  tapping  2  tons  of  finish- 
ed steel  is  four  hours. 

In  conclusion,  the  authors  have  not  the  slightest  hesita- 
tion in  saying  that  where  the  difficulties  of  obtaining  rel- 
atively large  quantities  of  single-phase  alternating  or  un- 
balanced three-phase  current  are  non-existent,  there  is  no 
type  of  electric  furnace  which  is  simpler  to  handle, 
cheaper  to  maintain  and  operate,  and  more  adaptable  for 
general  steel  electrode  furnace. 


B.  E. -STEEL  ACTIVITY 

The  billet  and  blooming  mills  at  the  Sydnev  steel  plant 
iiave  gone  on  double  shift  lately,  according  to"  a  statement 
given  oat  at  British  Empire  Steel  headquarters.  This 
new  activity  will  increase  the  force  to  over  2.300  men.  The 
mills  will  roll  billets  from  cold  ingots  to  furnish  material 
for  the  rod  and  billet  trade. 

For  the  first  time  in  the  twenty-two  years  of  its  history, 
the  plant  has  successfully  entered  the  foreign  market  for 
f -noshed  .steel  products.  Orders  are  on  hand  for  nails, 
barbed  wire  and  galvanized  wire  for  Buenos  Aires.  South 
Africa,  New  Zealand,  Costa  Rica,  Colombia,  India  and 
British  West  Indies,  it  was  announced.  The  largest  order 
is  700  tons  for  Australia,  and  the  smallest  100  tons  each 
for  South  America  and  India. 


BRITISH  GAINS  IX  TIN  PLATE  EXPORTS 

W'elsh  tin  plate  producers  are  rapidlv  recapturino-  the 
Canadian  Pacific  Coa.st  market  from  American  makers. 
In  the  first  four  months  of  this  year  shipments  of 
American  tin  plate  to  Canada  averaged  less  than  2000 
tons  per  month;  in  1913  they  were  over  4000  tons"per 
month.  In  contra.st,  British  shipments  1o  Canada  to 
May  1,  this  year,  have  been  over  .5000  tons  per  montji ; 
in  191.3  tfhey  were  only  a  little  over  800  tons  per  month,' 

Aprominent  Welsh  tin  plate  producer  is  quoted  as 
saying  that  "British  manufacturers  have  lowered  costs 
in  all  directions  to  a  strongly  competitive  basis  With 
some  exceptions  the  W>lsh  tin  plate  industrv  has  been 
able  to  retain  most  of  its  old  customers  and"  to  recover 
the  Canadian  market  which  we  lost  to  the  Americans 
previous  to  t.he  war." 

WTiile  it  is  true  that  British  tin  plate  exporters  Ihave 
made  greater  percentage  gains  this  year  han  their 
American  competitors,  they  have  not  yet  equalled  their 
pre-war  rate.  For  the  four  months  ending  with  April 
British  tin  plate  exports  totaled  143,979  <rross  tons' 
against  163,09.5  tons  for  the  corresponding  four  months 
m  1913.  American  exports  to  Mav  1,  this  vear  (have 
been  30,741  tons.  They  were  25,744  tons  for  the  same 
four  months  m  1913.  so  that  the  increa.se  has  been  about 
20  per  cent. — The  Iron  Age. 
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THE  NEED  FOR  SPECIALISTS  IN  IRON  ORE 
The  iron-ore  problem  is  ever  with  us,  and  at  no  time  is 
its  solution  more  pressing  than  now,  when  we  can  ill  af- 
ford to  pay  out  the  huge  sum  required  annually  to  provide 
ourselves  with  this  necessity  from  beyond  our  borders. 
Thus  every  scrap  of  information  that  may  help  us,  or  any 
idea  that  may  possibly  point  the  way  to  a  solution,  is 
worthy  of  close  attention. 

We  print  to-day  Mr.  G.  C.  MacKenzie's  address  to  the 
conference  on  iron  ore,  held  under  the  auspices  of  the 
^linister  of  Mines  in  Toronto  on  July  5th.  This  is  an 
impartial  summary  of  the  present  situjition,  based  on  the 
outstanding  facts.  In  common  with  the  majority  of  those 
who  have  studied  the  question,  Mr.  MacKenzie  finds  no 
immediate  solution  in  sight.  However,  the  solution  of  a 
problem  such  as  this  is  never  accomplished  until  some  one 
provides  new  information,  or  demonstrates  the  commercial 
feasibility  of  one  or  other  of  the  many  experimental  pro- 
cesses ;  so  that  a  successful  issue  rests  now,  as  heretofore, 
with  the  experimenter,  or  researcher,  or  prospector,  wlio 
is  ready  to  risk  time,  labour  and  money  by  launching  out 
into  the  unknown. 

Meantime  Mr.  MacKenzie  has  a  practical  suggestion  to 
offer,  —  a  suggestion  that  is  unusually  opportune  just  al 
present.  He  points  out  that  we  have  at  present  in  Canada 
no  geologist  who  has  specialized  in  iron  ore  to  the  extent 
of  making  himself  completely  conversant  with  our  re 
sources  of  this  prosaic  but  all-important  mineral.  The 
geologists  in  the  public  service  have  been  shifted  from  one 
problem  to  another,  periodically  if  not  annually.  If  one 
or  more  of  these  geologists  were  left  for  a  number  of 
years  to  study  iron  ore,  as  has  been  done  with  such  mark 
ed  success  in  the  United  States,  our  problem  might,  by 
this  means,  be  no  problem  within  a  short  term  of  years 
We  have,  up  to  the  present,  been  merely  dabbling  in  tlie 
geology  of  our  iron  ranges. 

This  suggestion  is  completely  in  accord  with  tlie  pres- 
ent policy  of  the  Dominion  Geological  Survey.  As  rapidlv 
as  it  can  be  practically  effected.  Dr.  Collins  is  allotting 
special  fields  of  endeavour  to  his  staff,  wliich  they  will 
follow  year  after  year,  irrespective  of  geographic  loca 
tion.  Tlie  present  specialist  on  iron  ore  is  Dr.  G.  A, 
Young,  now  engaged  in  examining  the  deposits  of  British 
Columbia.  As  iron  ore  is  in  general  the  most  important 
of  minerals  next  to  coal,  and  as  in  Canada  it  presents  bv 
far  our  most  important  problem  in  the  mineral  industry- 
there  will  probably  be  scope  for  a  number  of  such  specia- 
lists during  the  next  quarter-century,  both  in  the  jnihlit 
service  and  in  private  practice. 


./   NATKJXAE   IRON  AND  STEEL  INDUSTRY 
FOR  SOUTH  AFRICA 

South  Africa  has  decided,  through  her  elected  repre- 
sentatives, that  she  must  have  the  iron  and  steel  industry 
upon  which  the  industrial  system  of  any  modern  nation 
is  mainly  built.  A  cabled  despatch  announces  that  a 
bounty  on  pig-iron  and  a  further  bounty  on  steel  has  been 
proposed  by  the  Government.  It  is  asserted  that  wliat 
is  at  present  lacking  for  the  building  up  of  a  well-founded 
steel  industry  is  capital  alone,  and  it  is  calculated  that  the 
bounty,  unusually  substantial  at  first,  and  diminishing  to 
zero  at  the  end  of  eight  years,  will  be  sufficient  induce- 
ment for  large  capital  expenditure.  Coal,  iron  ore,  and 
fluxes  are  available  in  abundance,  and  railway  facilities 
are,  in  the  main,  already  provided. 

On  another  page,  we  review  the  report  on  South  Africa's 
iron  ore  resources  recently  published  by  the  Imperial 
Mineral  Resources  Bureau.  This  is  one  of  a  series  of 
volumes  that  will  describe,  in  a  comprehensive  way,  the 
iron  ore  resources  of  the  Empire  and  of  the  world.  That 
tliese  volumes  will  contain  the  best  information  obtainable, 
and  will  supersede  the  compendious  volume  on  iron  ore 
compiled  in  1910  by  the  International  Geological  Con- 
gress, is  evidenced  by  the  fact  that  the  Imperial  Mineral 
Resources  Bureau  is  composed  of  a  representative  gather- 
ing of  the  Empire's  leading  mineral  technologists,  among 
them  our  own  Dr.  W.  G.  Miller. 

The  domestic  requirement  of  iron  and  steel  products  in 
South  Africa  is  comparatively  small.  There  is  no  doubt 
that  the  production  of  these  materials  in  the  interior  of  the 
African  continent  will  expedite  its  development  quite  ma- 
terially and  so  will  help  to  expand  the  home  market.  But 
It  IS  upon  an  export  market  that  South  Africa's  immediate 
nope  for  an  iron  and  steel  industry  commensurate  with 
ner  extraordinarily  favourable  conjunction  of  resources  in 
iron  ore  and  coal,  must  depend.  As  the  future  centre  of 
steel  production  is  some  hundreds  of  miles  inland,  it  is 
considered  that  only  the  more  valuable  finished  or  semi- 
finished steel  and  iron  products  will  find  ready  sale  in  the 
world's  markets. 

It  is  not  impossible  that  there  will  be,  in  the  future,  a 
repetition  in  South  Africa  of  the  condition  that  has  made 
tlie  iron  ore  industry  of  the  Lake  Superior  region  of  the 
United  States  unique.  The  Lake  Superior  ores  have  an 
exclusive  market  throughout  the  interior  of  the  North 
American  continent,  at  present  based  not  so  much  upon  any 
superior  quality  as  upon  the  natural  barriers  that  exclude 
competitors.  Coal  of  the  right  quality  and  in  sufficient 
(liiantity  is  available   south  of  the  Lakes,  and  as  a  result 
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of  till'  settlement  of  the  eoiitinent  and  the  liberal  use  of 
iron  and  steel  products  by  its  inhabitants,  the  iron  and 
steel  industry  of  the  Great  Lakes  region  has  become  the 
largest  in  the  world.  Little  of  its  product  reaches  the 
Atlantic  or  Pacific  markets,  but  it  supiJies  the  require- 
ments of  the  larger  part  of  the  continent's  hundred-odd 
million  inhabitants. 

South  Africa's  may  be  a  similar  case,  and  may  in  time 
not  only  provide  the  iron  and  steel  used  in  a  large  part  of 
the  continent,  but  may  constitute  the  centre  of  industrial 
activity,  which  will  in  turn  provide  a  ready  market  for 
agricultural  products,  and  so  stimulate  a  settlement  of  the 
vast  vacant  spaces  of  the  southern  part  of  that  continent 
that   now   invite   the   white   man's   attention. 

South  Africa's  present  case  is  analogous  to  tli.it  in 
which  Canada  found  herself  twenty  years  ago — but  (iiiite 
different  from  Canada's  case  today.  At  the  opening  of 
the  century,  it  seemed  certain  that  the  bonus  provided  for 
the  production  of  iron  and  steel  in  Canada  would  result 
in  what  the  South  Africans  liope  for  today  through  tlie 
same  means.  But  the  two  cases  differ  in  the  fact  that, 
whereas  Canadian  calculations  were  based  upon  the  hope 
of  discovering  adequate  deposits  of  iron  ore,  the  South 
African  ore  for  the  purpose  is  already  in  sight,  in  addi- 
tion to  adequate  coal  reserves. 

in  this  connection  it  is  interesting  to  note  that  the  Hon. 
F.  S.  Malan  is  South  Africa's  Minister  of  Mines  and  In- 
dustries —  a  conjunction  of  duties  that  is  obviously  ap- 
propriate, though  our  Canadian  legislators  are  quite  obli- 
vious to  its  significance.  The  creattion  of  this  eouibined 
ministry  and  the  hearty  support  accorded  the  Iron  and 
Steel  Industry  Encouragement  Bill  by  General  Siiiiits  .ire 
well  worthy  of  that  truly  great  leader  and  Im]ierialist. 


THE  FUTURE  OF  IR()\  ORE  SMELTISa 

The  history  of  iron  ore  smelting  is  a  verv  interesting 
one,  taking  us  back  to  the  Catalan  forge  of  the  early  cen- 
turies or  even  to  a  more  primitive  contrivance  still  in  use 
among  some  of  the  hill  tribes  of  India  and  in  (larts  of 
Africa.  The  iron  artificer  in  need  of  a  fresh  supply  of 
the  metal  goes  to  where  the  ore  is  found,  builds  a  small 
furnace  of  clay,  makes  his  charcoal  on  the  spot,  and  works 
the  blast  by  leg  power  using  his  bare  heels  as  valves.  The 
Chinese  still  use  a  simple  furnace  without  blast.  It  is  a 
long  call  from  that  to  the  modern  blast  furnace,  which 
after  centuries  of  experience,  and  of  late  aided  by  all  the 
resources  of  science,  has  been  brought  to  a  fine  perfection, 
— -one  almost  wrote,  a  ripe  jjerfeetioii.  but  th.it  might  sug- 
gest the  falling  of  tlie  fruit. 

The  strong  position  of  the  blast  furnace  <le|)eii(ls  on  its 
perfect  control,  jjliysical  and  eheniieal,  its  large  outinit,  the 
production  of  an  impure  metal  that  melts  at  a  com|>ara- 
tively  low  temperature  (1000  deg.  to  l.'iOO  deg.  C),  the 
easy    production   of   slags    melting   at    slightlv    above   these 


temperatures,  a  controlled  variation  in  composition  of  the 
slag  so  as  to  produce  a  pig-iron  of  the  desired  composi- 
tion, a  low  working  temperature  tending  to  a  long  life 
for  the  lining,  and  a  minimum  loss  of  iron  in  the  slag.  If 
we  .idd  to  this  tile  economj'  in  fuel  consumption,  worked 
out  to  a  finish  by  the  utilization  of  the  furnace  gases  for 
heating  the  blast  and  for  generating  power,  the  strong 
position  of  the  blast  furnace  is  evident,  and  it  is  not  sur- 
prising tli.it  iron  .iiid  steel  men  are  very  sceptical  about 
anv  selu me  for  replacing  it.  They  point  out  the  high 
teiupiT.itures  reipiired  in  .ill  the  proposed  methods  for 
ni.iking  steel  direitly  from  ore,  and  the  consequent  ne- 
cessity for  refractories  whiih  will  st.md  u()  against  such 
conditions.  The  excessive  loss  of  iron  in  the  slag  when 
working  at  high  temperatures  is  another  disadvantage  of 
all  such  processes.  As  to  the  use  of  electrical  furnaces  for 
■,iiulting  iron  ore,  at  ])resent  the  conditions  must  be  very 
speei.il,  such  as  cheap  electrical  power  and  compara- 
tively cheap  (Jiarcoal,  to  .illow  the  profitable  niaiuifacture 
of  pig  iron  in  this  w.iy.  There  is  more  hope  perliaps  in 
.motlier  direction. — the  electrolytic,  in  which  the  use  of 
the  eleitrie.-il  current  is  p;irtieularly  efficient.  The  jiro- 
|)os,il  to  reduce  to  sponge  iron  by  me.uis  of  producer  or 
other  gas.  and  finish  by  electrical  melting  is  dismissed  as 
depending  on  reactions  that  are  too  slow  to  be  feasible, 
but  ))ossibly  the  blast  furnace  men  have  not  given  weight 
to  .1  consideration  which  miglit  be  over-looked  by  those 
accustomed  to  the  rapid  passage  of  the  furnace  ga.ses 
through  the  ore  in  a  bla.st  furnace.  The  flow  of  reducing 
gases  through  a  sponge-iron  furnace  could  be  regulated  so 
as  to  allow  time  for  complete  reaction,  while  in  the  blast 
furnace  the  c;irl>oii  monoxide  must  do  wli;it  it  can  on  the 
w,iy   U|). 

But  wiiilr  tli(  lilast  furii;ict-  i->  in  .in  .issurrd  position,  it 
may  be  interesting  to  make  ,i  eoiup.irisiui  with  another  old 
metallurgical  apiiliance.  which  began  its  history  many 
centuries  ago,  and  which  has  been  jicrfected  in  late  years 
by  the  use  of  the  best  lueehanieal  engineering  skill  com- 
bined with  all  the  resources  tif  the  alloy  steel  man- 
ufacturer. The  stam))  mill  has  kept  its  place  in  the  gold 
fields  of  the  world  as  a  most  |)erfe<t  device  for  the  crush- 
ing of  gold  ore.  The  weight  of  the  stamp  has  been  grad- 
ually increased,  from  the  li;iiul  mills  of  the  early  ages  to 
stamps  of  a  ton  each.  But  the  -^tami)  mill  is  being  re- 
placed, and  the  reasons  for  this  are  interesting.  It  is  a 
machine  for  pulverising  the  gold  ore  and  bringing  it  into 
contact  with  mercury  so  as  to  catch  the  gold  as  amalgam. 
But  more  or  less  of  the  gold  is  refractory,  refusing  to 
am.ilg.imate,  and  in  some  eases  a  large  fr.iction  of  the  gold 
is  in  this  condition.  This  has  led  to  v.irious  methods  of 
treating  the  refractory  concentrate  which  was  obtained 
from  the  stream  of  crushed  ore  after  i)assing  the  amal 
g;imating  ajjparatus.  The  winner  .-imong  these  processes 
is  cyaniding,  depending  upon  the  use  of  a  substance,  po- 
tassium cyanide,  formerly  very  ex))ensivc.  The  large  ;ind 
growing  demand  for  it  led  to  improved  processes  of  man 
uf.'icture  of  sodium  cyanide,  which  works  just  as  well.  Tin- 
improvements  in  ey.'iniding  have  made  it  profitable  to  use 
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tliis  imtlunl  lor  fxtr.-u'tiiig  all  thr  jiold,  aiul  now  it  has 
coiue  to  a  contest  between  tlie  stiini))  mill  and  other  piil 
verisers,  simply  as  pulverisers^  to  pre})arc  the  ore  for 
evaniding.  In  tile  meantime,  the  hall-mill  and  the  tuhe 
Miill  have  been  perfected,  and  the  tluinderou.i  ro.ir  ol  the 
stam))s  is  no  longer  lleard  in  some  of  our  largest  gold  mills, 
the  Dome  Mines  for  example.  Stamp  mills  in  some  cases 
ha\  (■  lieen  discarded,  to  give  place  to  these  newer  crushers, 
.111(1  we  hear  that  one  of  the  largest  South  African  gold 
iiiiiHs  has  decided  to  instal  hall  and  tuhe  mills.  Douht 
less  the  stamp  mill  will  hold  its  own  under  some  conditions, 
hut  what  we  wish  to  emphasise  is  that  this  well-tried  old 
device,  the  jiosition  of  which  w.as  held  to  he  impregnahle 
not  many  years  ago,  must  now  without  anv  douht  meet 
formidable  competition. 

If  some  one  can  show  us  how  to  make  pure  steel  .lud 
pure  iron  economically  without  passing  through  the  pig- 
iron  stage,  the  blast  furnace  will  have  to  look  to  its  l.iiinls. 


THE  SEW  STUDY  OF  (OIL 

Modern  methods  in  the  study  of  chemistry  and  paleo- 
botany of  coal  are  so  radically  changed  from  the  methods 
established  by  custom  and  convention  that  they  constitute 
a  practically  new  branch  of  science. 

With  the  aid  of  the  microscope  and  Canada  balsam,  the 
four  j)rime  constitutents  of  coal  have  been  isolated,  dif- 
ferentiated, and  identified.  They  have  also  been  named. 
It  is  a  good  sign  of  the  spirit  of  the  times  that  their  names 
"fusian,"  "durain."  "clarain."  and  "vitrain."  are  si  sort, 
significant,  and  mnemonic. 

A  brilliant  exponent  of  the  new  study  of  coal  is  an 
Englishwoman,  Dr.  Marie  Carmiehael  Stopes.  In  this 
issue  of  Iron  and  Steel  of  Cini/ula  we  publish  an  ab- 
stract of  a  lecture  delivered  by  Dr.  Stojjes  at  Sheffield 
University,  England.  It  will  be  noticed  that  Dr.  Stopes' 
utterances  arc  not  lacking  in  positiveness.  Here  is  no 
shrinking  violet,  no  meek  disciple,  but  a  challenging  per- 
sonality. Dr.  Stopes  believes  that  "the  chemist's  knowl- 
edge of  coal  at  the  present  moment  is  that  of  the  Dark 
Ages,  as  mediaeval  in  its  crudity  and  misleading  in  its 
apparent  exactitude  of  percentage  as  was  pre-atomic  in- 
organic chemistry."  She  maintains  that  knowledge  of 
the  microscopic  structure  and  chemical  properties  of  the 
newly-identified  substances  that  together  constitute  coal 
will  soon  be  recognized  as  equal  in  importance  to  a  knowl- 
edge of  petrography  and  of  Metallography  in  the  allied 
sciences  of  geology  and  metallurgy. 

Dr.  Stopes'  definition  of  coal  as  "a  compact,  stratified 
mass  of  dismembered  'mummified'  plants"  is  neither  ele- 
gant nor  final ;  but  it  is  a  step  in  the  right  direction.  Her 
flouting  of  the  current  idea  that  a  special  form  of  flora 
in  the  "Coal  Measure  epochs"  was  necessary  to  the 
formation  of  coal,  is  convincing.  Three  of  the  names  of 
the  integrals  of  coal  were  coined  by  Dr.  Stopes,  who  has 
made  herself  not  only  an  acknowledged  authority  on  this 
phase  of  paleobotany,  but  is  in  demand  as  a  forceful  and 
remarkably   lucid   lecturer. 

What  St.    Paul    would   feel    or   sav   were  he  to   visit  tiiis 


vale  of   tears   and   see   women   achieving   Icadi'rship,   would 
jirobably    not   be    in   keeping   with    apostolic    tradition.. 

For  ourselves  we  welcome  the  opportunity  of  paying  our 
icsprets  to  a  woman  scientist  whose  temerity  is  exceeded 
only   by   her  positive  accomplishments. 


In  this  issue  of  Iron  and  Steel  of  Canada  \\i-  deal  at  some 
length  with  the  question  of  iron  ore.  I'or  this  we  need 
iii.ikr  no  apology,  as  the  problem  of  iron  ore  su])|)ly  in 
Can.id.i  is.  or  should  be,  a  burning  question,  and  will  re- 
main so  until   it  is  satisfactorily  solved. 


TOOL  FOR  GRIPPING  SHEET  METAL 
Wherever  sheet  metal  is  used  in  a  continuous  manner 
soiiu-  protection  is  usually  provided  to  ))revent  the  metal 
from  cutting  the  o])erator's  hands;  but  where  this  material 
is  only  handled  occasionally,  as,  for  instance,  in  a  store- 
room, no  protective  device  is  deemed  worth  the  trouble 
and  cost.  Consequently,  many  badly  cut  h.-inds  often  re- 
sult. Illustrated  in  the  accompanying  photograph  is  a 
tool  which  has  been  used  effectively  for  the  purpose  of 
handling  sheet  metal  in  a  storeroom.  With  this  device 
(Uie  man  can  pull  out  a  sheet  from  a  number  of  others  and 
tr.ansport  it  with  ease  and  safety.  For  wide  sheets,  two  of 
these  tools  are   used,  one  in  either  hand. 


Materials  for  the  tool  are  inexpensive  and  there  is 
nothing  complicated  in  the  construction  of  it,  the  main  part 
consisting  of  a  short  length  of  2  in.  by  V^  in.  strap  iron. 
This  has  a  slot  14  i"-  wide  sawed  out  at  right  angles  to 
the  length,  near  the  end,  and  near  the  other  end  a  liole  is 
drilled  to  clear  a  stud  which  is  threaded  tightly  into  a  file 
handle,  the  whole  being  held  together  by  a  nut  on  the 
under  side  of  the  iron.  A  glance  at  the  photo  will  explain 
to  the  reader  how  the  construction  of  the  tool  permits  it 
to  grip  the  metal  as  soon  as  the  handle  is  pulled  and  why 
the  tightness  of  the  grip  increases  in  proportion  to  the 
l)ull.  It  will  be  as  well  to  add  that  no  attempt  should  be 
made  to  smooth  the  edges  of  the  slot;  the  rougher  these 
are  left  the  quicker  the  tool  will  grip.  The  device  can,  of 
course,  be  used  in  an  opposite  direction  to  that  shown,  i.e. 
upside  down,  and  this  position  is  preferable  where  the 
stock  is  some  distance  from  the   floor. 

IIarr\-   Moore,  Montreal. 
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Canada's  Iron  Ore  Problem 

Beneficiation  of  Ontario  Iron  Ores* 


bv  G.  C.  MacKENZIE 


MAGNETITE 
As  a  general  stateinput  it  may  be  said  tliat  the  known 
deposits  of  Ontario  magnetites  are  imfit  for  blast  fur- 
nace use  in  their  natural  condition.  There  are,  it  is  true, 
a  few  isolated  and  small  deposits  of  high-grade  ore,  but 
these  do  not  affect  the  main  result  nor  are  thej-  of  much 
importance  because  of  the  very  limited  available  tonnage. 
We  have,  however,  a  number  of  iron  ranges  contain- 
ing large  amounts  of  siliceous  or  sulphurous  ore,  such  as 
Moose  Mountain,  Tomagami,  Atikokan,  Goulais  Kiver, 
Mattawin,  etc.,  in  Northern  Ontario,  and  several  smaller 
and  relatively  less  objectionable  deposits  in  Eastern  On- 
tario, such  as  at  Bessemer,  Blairmore,  Belmont,  Coe  Hill, 
Glendower,  Robertsville,  Calabogie,  etc. 

Comparing  the  ores  of  Eastern  Ontario  with  those  of 
the  Northern  portions  of  the  Province,  it  maj^  be  said 
that  the  former  have  been  found  to  be  more  readily  amen- 
able to  beneficiation,  while  the  latter  are  more  easily 
mined.  This  is  because  the  eastern  ores  are  of  a  more 
coarsely  crystalline  type  requiring  less  preparatory 
grinding,  wliile  the  co.st  of  mining  has  been  relatively 
high  because  the  deposits  are  not  large.  The  Northern 
ores  of  finer  icrj'stallization  require  more  preparatory 
grinding,  but  thej'  have  been  mined  more  cheaply  because 
the  depo.sits  are  of  considerable  size. 

The  beneficiation  of  a  magnetic  ore  is,  from  an  en- 
gineering standpoint,  a  comparatively  simple  operation. 
The  ore  is  first  cru.shed  to  a  size  at  wliicli  the  objection- 
able gangue  is  freed  from  the  particles  of  magnetite, 
and  is  tlien  passed  through  magnetic  separators  which 
select  the  magnetite,  allowing  the  gangue  to  pass  off  as 
waste.  The  concentrated  magnetite  is  then  agglomerated 
by  means  of  heat  to  make  it  suitable  for  blast-furnace  use. 
If  the  original  ore  requires  grinding  to  say  1/8  inch 
or  finer,  it  will  be  necessary  to  submit  the  crushed  ore 
to  wet  magnetic  concentration ;  but  if  the  ■ore  can  be 
freed  from  its  gangue  at  say  y^  inch  or  larger  size,  dry 
magnetic  concentration  may  be  employed.  Practically 
90  per  cent,  of  Ontario  iron  ores  both  east  and  north  re- 
qmre  grinding  to  at  least  1/16  of  an  inch,  many  much 
finer  with  subsequent  wet  concentration. 

Tlie  agglomeration  of  the  concentrated  magnetite  is 
not  as  simple  an  operation  as  its  concentration.  The 
agglomerated  product  must  be  strong,  porous,  and  not 
subject  to  weathering  effects.  If  properly  made,  this 
artificial  iron  ore  is  an  ideal  raw  material  for  the  blast 
furnace,  but  if  improperly  made  it  gives  rise  to  various 
kinds  of  furnace  trouble. 

The  ))urpose  of  beneficiating  any  given  ore  is  to  make 
it  suitable  for  blast  furnace  use,  and  unless  the  benefi- 
ciated  ore  can  compete  with  natural  ores  in  quality  and 
price,  the  venture  must  i)rove  unprofitable. 

Operotiny  Plants  in  United  States 
It  lia.s  been  proved  in  actual  practice  over  a  long  period 
of  years  that  under  certain  favourable  conditions  a  lean 
iron  ore  may  be  mined,  concentrated  and  agglomerated, 
yielding  a  desirable  product  for  the  blast  furnace,  and 
at  a  cost  which  enables  it  to  compete  with  natural  ores. 
The  work  of  the  Pennsylvania  Steel  Company,  of  Le- 
banon, Pa.,  and  of  Witherbee,  Sherman  &  ('omjiany, 
Mineville,  N.   Y.,  are  instances  of  succeSsful  operations 


*  Part  of  a  statement  prepared  for  the  confereii 
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during  many  years.  At  Babbitt,  Minn.,  the  Mesabi  Iron 
Company  are  nearing  the  completion  of  a  very  large 
plant  for  the  concentration  of  magnetic  ores  containing 
between  20  and  30  per  cent.  iron. 

The  favourable  conditions  under  which  the  Lebanon 
and  Mineville  plants  have  been  successfully  operated  are, 
large  deposits  or  crude  ore  which  admit  of  cheap  min- 
ing, the  adoption  of  most  suitable  methods  of  concentra- 
tion, and  a  product  .which  finds  a  steady  market  because 
of  its  desirability.  The  Mineville  plants  produce  a 
coarse,  crystalline  product  by  dry  magnetic  cobbing, 
which  does  not  require  agglomeration.  The  Lebanon 
plant  produces  a  finely  divided  concentrate,  which  is 
subsequently  nodulized.  Both  the  Mineville  and  Leba- 
non plants  produce  a  concentrate  containing  over  60 
per  cent,  in  iron  and  low  silica,  sulphur  and  phosphorus. 

The  Blast  Furnace  Problem 

Some  few  years  ago  blast  furnace  operators  in  Canada 
and  the  United  States  had  no  difficulty  in  obtaining 
supplies  of  natural  hematite  ores  from  the  Lake  Superior 
ranges,  which  averaged  well  over  60  per  cent,  in  iron 
and  were  relatively  low  in  .slag  forming  elements.  Many 
of  these  high  grade  deposits  are  now  exhausted  and 
while  for  a  few  years  the  average  ore  shipped  from  the 
Lake  districts  averaged  55  per  cent,  in  iron,  one  is  safe 
in  stating  that  shipments  of  natural  ore  in  the  future 
will  average  well  below  55  per  cent.  iron.  With  the 
decrease  in  the  iron  content  there  has  been  a  correspond- 
ing increase  in  silica  and  .sometimes  .sulphur  and  phos- 
phorus, so  that  the  furnace  operator  to-day  has,  on  the 
average,  a  poorer  raw  material  for  his  furnace  than  he 
had  ten  years  ago,  and  mucli  jioorer  than  he  had  twenty 
years  ago. 

The  decrease  in  average  iron  content  and  increase  in 
average  silica  content  has  resulted  in  more  expensive 
furnace  operation,  because  the  furnace-man  has  to  con- 
tend with  more  slag-forming  materials,  and  these  in  turn 
require  a  lai'ger  proportion  of  fuel  per  ton  of  ore  smelted. 
Both  charcoal  and  coke  have  greatly  increased  in  price 
during  the  past  20  years,  so  that  the  furnace  operator 
to-day  has  not  only  a  leaner  ore,  yieldmg  less  pig  per  ton, 
but  more  slag  to  melt  which  requires  a  larger  propor- 
tion of  more  costly  fuel. 

If  the  furnace  operator  can  be  supplied  with  an  ade- 
quate quantity  of  beneficiated  ore  containing  over  60 
per  cent,  iron  and  low  in  slag-forming  elements,  he  would 
be  able  to  reduce  his  fuel  bill,  and  if  the  beneficiated 
ore  contained  very  small  amounts  of  both  sulphur  and 
phosphorus,  he  could  make  a  pig  iron  comparatively 
free  from  these  elements  and  correspondingly  more  val- 
uable. This  principle  is  well  recognized  in  the  market- 
ing of  natural  iron  ores  and  a  premium  is  alwaj's  de- 
manded land  paid  for  those  ores  which  are  esceptionallj' 
free  from  silica,  phosphorus  and  sulphur. 

It  would  appear  that  all  that  is  neccssarj-  is  to  produce 
a  beneficiated  ore  better  in  all  respects  than  the  average 
natural  ore  in  order  to  secure  the  highest  market  price 
for  the  beneficiated  product.  Unfortunately  this  ac- 
complishment is  not  easy  from  a  commercial  standpoint, 
and  the  various  attempts  made  in  Canada  to  produce 
beneficiated  ores  have  been  more  or  less  unsuccessful  for 
many  and  varied  reasons  which  need  not  be  entered  upon 
here. 
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Coiiditiovs  for  Cmnniercial.  Success 
It  is  very  easy  to  adopt  a.  critical  attitude  over  the 
unsuccessful,  attempts  at  beneficiation  after  the  causes 
of  failure  are  recognized  and  well  known,  but  at  the 
same  time  we  learn  by  experience  and  it  may  not  be 
out  of  i)lac-e  to  remember  a  few  reasons  which  have  con- 
tributed to  these  failures. 

It  may  seem  unnecessary  to  state  that  unless  the  de- 
posit of  ore  which  is  to  be  beneficiated  can  be  mined 
for  eoiLsiderably  less  cost  than  a  higher  grade  natural 
ore,  there  can  be  no  profit  in  the  undertaking.  For  in- 
stance, a  ten  foot  vein  of  merchantable  ore  mined  at  a 
cost  of  $:i.0()  per  ton  might  prove  profitable,  but  if  por- 
tions of  this  vein  required  beneficiation  such  portions 
would  require  to  be  mined  at  less  than  half  the  cost  of 
the  merchantable  ore. 

There  would  be  nothing  gained  in  treating  this  ore  to 
produce  a  beneficiated  ore  that  was  no  better  chemically 
or  physically  than  the  average  Lake  Superior  hematites, 
because  its  market  value  would  be  no  higher.  In  order 
to  compete  with  the  natural  ore  it  must  be  better  in 
every  way  if  it  is  to  command  an  appreciabl.v  higher 
price. 

The  art  of  concentrating  magnetic  ores  to  be  a  high 
degree  of  purity  by  means  of  magnetic  separators  has 
made  considerable  advancement  in  the  past  twenty  years. 
The  process  of  magnetic  separation  is,  in  itself,  very 
cheap,  costing  but  a  few  cents  per  ton  of  crude  ore 
treated,  but  the  cost  of  separation  by  magnetic  machines 
is  only  a  small  part  of  the  total  cost  of  beneficiation.  The 
heaviest  items  of  cost  will  be  the  mining  and  comminu- 
tion of  the  crude  preparatory  to  separation,  and  the 
final  agglomeration  of  the  concentrate. 

The  cost  of  mining  depends  on  so  many  factors  that 
it  is  difficult  to  estimate,  although  it  may  be  said  that 
unless  the  crude  ore  can  be  mined  on  a  very  large  scale 
and  by  the  most  favourable  methods,  the  mining  cost 
will  be  prohibitive. 

The  crushing  and  grinding  of  the  crude  ore  present 
no  problems  that  cannot  be  overcome  by  standard  engi- 
neering ijractice.  but  the  co.st  of  crushing  and  grinding 
will  vary  inversely  with  the  magnitude  of  the  operations. 
.  The  separation  of  the  magnetite  from  its  gangue  by 
means  of  magnetic  separators  is  not  only  cheap,  but  is 
easily  controlled  and  is  free  from  those  factors  which 
usually  affect  the  mechanical  separation  of  other  min- 
erals. 

The  agglomeration  of  the  concentrate  to  make  it  suit- 
able for  blast  furnace  use  will  be  the  most  eostl.v  item 
after  mining.  This  operation  may  be  carried  out  by  one 
of  three  methods, — first,  briquetting ;  second,  nodulizing ; 
and  third,  sintering.  Each  of  these  processes  has  been 
demonstrated  to  yield  a  product  admirably  suited  for 
blast  furnace  smelting,  and  the  briquettes,  nodules,  and 
sinter  have  received  favourable  comment  from  furnace 
operators  both  in  America  and  in  Europe. 

The  briquetting  of  the  concentrate  has  been  practised 
to  some  extent  in  both  Canada  and  the  LTnited  States, 
but  because  the  process  required  a  vers'  eostl.v  installa- 
tion and  was  difficult  to  control,  it  rapidly  lost  favour 
in  America.  The  nodulizing  process  has  been  very  .suc- 
cessfully applied  both  in  Canada  and  the  United  States 
and  has  been  proved  less  costly  for  an  equal  output 
of  tonnage  to  install  and  to  operate  than  the  briquet- 
ting process. 

The  advancement  made  in  recent  year  with  the  sin- 
tering process  has,  in  my  opinion,  placed  this  method 
in  front  of  either  of  the  other  two  processes.  It  is  much 
less  costly  to  install  and  its  operation  affords  a  large 


measure  of  positive  control.  The  great  majority  of  ag- 
golmerating  plants  in  Canada  and  the  United  States 
now  employ  the  sintering  process,  and  while  the  sinter 
does  not  possess  all  of  tlie  physical  advantages  of  the 
briquettes  or  nodules,  this  is  more  than  offset  by  the 
lower  cost  of  production. 

HEMATITE 

Proce.sses  for  the  beneficiation  of  hematite  ore  are 
usually  based  on  specific  gravity  methods  of  separation. 
It  is  true  that  the  electro-magnetic  separation  orf  hematite 
ores  is  quite  possible,  but  only  as  an  experuneutal  opera- 
tion, because  the  cost  would  be  prohibitive  of  building 
a  magnetic  separator  sufficiently  powerful  to  concen- 
trate a  hematite  ore. 

Tlie  specific  gravity  separation  of  hematite  ores  de- 
peiids  on  several  factors.  First,  that  the  gangue  ma- 
terials in  the  ore  considerably  lower  in  specific  grav- 
ity than  the  hematite;  second,  that  the  ore  is  not  readily 
slimed,  i.e.  broken  to  powder;  third,  that  the  particles 
of  hematite  can  be  broken  free  from  the  gangue  min- 
erals in  pieces  not  less  than  14  inch. 

The  general  conditions  governing  cost  of  beneficia- 
tion of  a  magnetite  apply  in  the  ca.se  of  hematites.  The 
ore  body  should  be  extensive  and  very  cheaply  mined 
and  the  concentrated  product  must  be  better  than  the 
natural  ores  with  which  it  will  be  in  competition. 

As  far  as  we  know  at  the  present  time,  there  is  no 
large  body  of  low-grade  hematite  in  Ontario  which  offers 
a  better  or  equal  opportunity  for  beneficiation  than  any 
of  the  numerous  magnetic  ore  bodies. 

THE  PROCESS  OF  CONVERTING  HEMATITE 
TO  MAGNETITE 

There  are  several  localities  in  Ontario  wherein  are 
found  impure  hematite  ores  of  non-marketable  value, 
and  it  has  been  proved  that  these  ores  may  be  treated  hj 
a  reduction  process,  converting  the  hematite  to  magne- 
tite, and  .subsequently  concentrating  the  artificial  mag- 
netite oxide  by  means  of  separators. 

The  proposal  is  by  no  means  a  new  one  and  much  in- 
formation regarding  this  process  may  be  gained  by  con- 
sulting a  paper  by  Mr.  Wm.  B.  Phillips,  published  in 
volume  XXV  of  the  Transactions  of  the  American  in- 
stitute of  Mining  Engineers. 

Mr.  Pliillips  has  shown  that,  given  the  proper  con- 
ditions of  reduction,  there  is  no  difficulty  in  chang- 
ing the  hematite  to  magnetite,  and  moreover  conducting 
the  process  on  a  considerable  scale.  In  his  article  Mr. 
Phillips  .states  that  a  ton  of  magnetic  concentrate  cost- 
ing $1.25  can  be  produced  from  three  tons  of  crude  on 
the  assumption  that  a  ton  of  crude  can  be  mined  for  25e 
and  that  50c  will  cover  cost  of  reduction,  crushing  and 
magnetic  separation  of  the  three  to  produce  a  ton  of 
concentrate. 

The  idea  was  never  successfully  applied  even  in  the 
Southern  States  under  the  most  favourable  mining  costs, 
and,  therefore,  would  hardly  be  applicable  to  our  more 
costly  operating  conditions  in  Ontario. 

THE  BENEFICIATION  OF   SIDERITE 

The  Algoma  Steel  Corporation  has  conducted  large- 
scale  operations  for  some  years  with  the  siderite  ore 
of  the  Magpie  Mine,  and  has  demon-strated  that  it  is 
po.ssible  to  produce  a  roasted  siderite  containing  approx- 
imately 50  per  cent,  iron  and  9  per  cent,  silica.     The 
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phosphorus  content  at  0.012  per  cent,  is  well  within 
the  desired  limit,  but  the  sulphur  content  at  0.175  per 
cent,  is  higher  than  is  desirable.  The  roasted  ore  is 
stated  to  be  self-fluxing  becau.se  of  its  relatively  high 
content  of  lime  and  ina.gnesia.  Tf  it  were  possible  to 
eliminate  a  larger  i)oi-tioii  of  the  .suljihur  in  the  roast- 
ing process,  tlie  product  would  be  more  valuable. 

There  is  said  to  be  a  much  higher  tonnage  of  siderite 
ore  at  the  old  Helen  Mine  than  has  been  .so  far  proved 
at  the  Magpie,  and  if  the  expenses  of  mining  and  roast- 
ing the  crude  can  be  kept  within  commercial  limits,  the 
treatment  of  both  the  Magpie  and  the  Helen  siderite 
woukl  mean  the  production  of  a  large  tonnage  of  Bes- 
semer ore  of  fair  quality. 

The  .self-fluxing  quality  of  these  roasted  ores  is  an 
advantage  only  under  certain  circum.stances  affecting 
the  cost  of  limestone  flux  at  tlie  furnace.  If  the  furna_ce- 
man  can  buy  a  hundred  tons  of  50  per  cent,  self-fluxing 
roasted  siderite  for  a  certain  sum  of  mone\-  and  finds 
that  lie  can  buy  a  hundred  tons  of  60  per  cent,  ore  to- 
gether with  sufficient  limestone  fhix  for  tlie  .same  .sum, 
he  will  naturally  select  the  richer  ore. 

The  Algoma  Steel  Corporation  have  made  consider- 
able progress  in  the  beneficiation  of  siderite  ore,  and  their 
persistence  in  making  u.se  of  tliesc  native  ores  is  highly 
commendable  and  should  be  encouraged.  I  am  of  the 
opinion  tliat  if  the  .sulphur  in  the  raw  ore  can  be  elim- 
inated to  a  lai-ger  extent  than  they  have  so  far  succeeded 
in  doing,  either  by  improved  methods  of  nodulizing  or 
by  the  adoption  of  the  sintering  process,  that  a  much 
larger  tonnage  of  roasted  siderite  could  be  marketed  in 
Ontario. 

METALIZING  OR  PARTIAL  REDUCTION  OF 
IRON  ORES 

Various  attempts  have  been  made  in  the  beneficiation 
of  low-grade  iron  ores  to  produce  what  is  called  iron 
sponge  or  metallized  ore  by  a  process  of  partial  reduction 
carried  on  either  in  a  rotating  tubular  kiln  or  in  a  long 
tunnel  furnace  through  which  the  ore  is  carried  in  suit- 
able receptacles. 

These  processes  aimed  at  producing  a  semi-metallic 
product  which,  after  cooling  and  crushing  to  free  the 
metallic  particles,  would  be  aracnal)le  to  separation  by 
magnetic  machines.  The  separated  metallic  concentrate 
would  then  be  available  for  smelting  in  a  blast  furnace. 

The  experimenters  with  these  various  processes  have 
been  metallurgically  successful  in  the  production  of 
granulated  or  spongy  iron  from  ores,  but  the  commer- 
cial practicability  of  the  undertaking  has  never  been  de- 
monstrated. It  is  extremely  doubtful  whether  these 
processes  could  be  made  apply  with  any  degree  of  com- 
mercial success  to  our  low-grade  ores  of  Oiitarin. 


Briefly  summarizing  the  problem  of  beneficiation, 
the  conditions  for  successful  operation  in  competition 
with  natural  ores  may  be  stated  as  follows : — 

(1)  The  ore  deposit  must  be  of  sufficient  size  and  its 
location  convenient  to  rail  and  water  transportation 
to   admit  of  very   cheaj)   mining  on    a   considerable 

.scale. 

(2)  The  physical  and  chemical  characteristics  must  be 
such  that  beneficiation  will  result  in  the  production 
of  a  concentrate  that  is  higher  in  iron  and  lower  in 
slag-forming  elements  than  tlie  average  natural  ores. 

(:>)  The  agglomerated  product  must  conform  to  certain 
physical  and  chemical  standards  required  by  the 
furnace  operator,  which  are,  strength  and  porosity 
and  freedom  from  excess  of  iron  silicate. 

(i)   The  concentrated  and  agglomerated  product  must 


be  produced  at  a  cost  that  will  permit  of  its  com- 
petition with  natural  ores  in  the  open  market. 
It  is  of  interest  to  note  that  the  Mesabi  Iron  Company, 
of  Babbitt,  Minn.,  believe  that  they  possess  all  of  the 
above  favourable  conditions  for  the  production  of  a 
beneficiated  ore  from  a  crude  magnetite  containing  be- 
tween 20  and  30  per  cent,  of  iron.  The  operations  of 
this  Company  will,  therefore,  prove  of  considerable  in- 
terest to  Canadians. 

SMELTING  OP  TITANIPEROUS  MAGNETITE 

A  large  amount  of  experimental  work  has  been  done 
oil  the  smelting  of  titaniferous  magnetite,  and  it  has 
been  shown  that  given  proper  conditions  of  slag  com- 
position, there  is  no  great  difficulty  in  manufacturing  pig 
iron  from  ores  containing  as  much  as  (i  per  cent,  titanic 
acid,  although  it  has  not  been  proved  that  foundry  iron 
can  be  made  with  this  amount  of  titania  in  the  mixture. 
The  pig  iron  produced  from  ores  containing  as  much  as  6 
per  cent,  titania  is  usually  white  or  low  silica  iron  owing 
to  the  necassity  for  operating  the  furnace  at  a  lower  tem- 
perature than  would  be  required  in  the  manufacture  of 
foundry  iron. 

Any  experiments  with  the  smelting  of  titanic  (u-es 
must  necessarily  be  conducted  in  a  bla.st-furnace.  on  a 
large  scale,  if  valuable  deductions  are  to  be  obtained. 
The  smelting  of  small  amounts  of  titanic  ore  in  a  labora- 
tory furnace,  while  undoubtedly  interesting,  cannot  du- 
jilicate  the  conditions  under  which  a  blast-furnace  is 
operated  and  the  results  obtained  are  apt  to  be  mis- 
leading. 

Experimental  smelting  of  titanic  ores  in  a  modern 
bla.st-furnat'e  is  a  very  costly  business,  and  I  am  of  the 
opinion  that  this  problem  will  receive  very  little  serious 
attention  from  blast-furnace  operators  until  the  supplies 
of  all  other  ores  are  not  readily  available. 

ELECTRIC   SMELTING 

Some  years  ago  the  prospects  appeared  bright  for  the 
smelting  of  iron  ores  in  Ontario  by  means  of  the  electric 
furnace. 

The  early  experiences  at  Sault  Ste.  Marie  and  at  Wel- 
land  lead  to  the  belief  that  under  certain  favourable  con- 
ditions we  might  expect  the  electric  furnace  to  compete 
with  the  blast  furnace.    The.se  conditions  were  and  are  : — • 
1st:     Veiy  cheap  electric  power. 
2nd :  Expensive  coke  and  other  fuel, 
•'ird :  A  supply  of  cheap   and   comparatively   high- 
grade  iron  ore. 

All  of  the  above  conditions  are  met  with  in  Sweden 
and  Norway,  but  up  to  the  present  time  these  conditions 
have  not  been  duplicated  in  Canada  or  the  United  States. 

During  the  war  and  for  a  short  time  afterwards  it 
was  found  practicable  to  manufacture  a  desirable  brand 
of  low-phosphorus  pig  iron  in  the  electric  furnace.  The 
melting  stock  consisted  of  low-pliosphorus  steel  turnings 
and  the  operation  consisted  of  simply  melting  these  turn- 
ings and  carbonizing  the  molten  metal  by  the  addition  of 
coke  or  other  carbonaceous  material  The  process  was  not 
smelting,  as  we  understand  that  tei-m,  and  the  amount  of 
slag  made  was  negligible. 

The  melting  of  steel  turnings  and  their  conversion  to 
pig  iron  in  the  electric  furnace  proved  commercially 
successful  as  long  as  the  low-pliosphorus  pig  iron  com- 
manded a  price  of  over  $60.  a  ton  hut  as  soon  as  the 
market  price  of  the  pig  iron  fell  below  $50.  a  ton  the 
operation  was  not  profitable. 

Keeping  this  fact  before  us,  it  is  clear  that  if  we  suli- 
stitute  a  65  per  cent,  iron  ore  with  its  slag  forming  con- 
stituents for  the  99  per  cent,  steel  turnings,  and  with. 
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the  market  price  for  low-phosphorus  pig  iron  at  $30.  a 
ton,  there  is  no  prospect  for  commercial  electric  smelt- 
ing of  iron  ore  unless  electric  power  can  be  obtained  for 
something  less  than  $10.  per  li.p.  year  or  until  the  blast 
furnace  operator  i.s  forced  to  pay  .something  over  $1.t. 
a  ton  for  his  coke. 

rONCLUSIOXS 

Reviewing  the  whole  problem  in  the  light  of  past  ex- 
perience, we  can  make  the  following  general  observations, 
which  appear  to  be  the  governing  factors  affecting  the 
utilization  of  Ontario  iron  ores. 

Raw  Material 

(1)  We  have  at  present  no  known  deposit  of  mer- 
chantal)le  iron  ore  sufficiently  attractive  to  induce  cap- 
ital to  undertake  its  development. 

(2)  We  have  large  bodies  of  both  low-grade  magne- 
tite and  siderite  ores  whicli  we  know  can  be  beneficiated 
to  a  merchantable  grade. 

(3)  Tlie  utilization  of  our  low  grade  hematites  and 
titaniferous  magnetites  does  not  look  attractive  because 
the  art  of  beneficiation  of  these  ores  has  not,  as  yet, 
reacheil  a  successful  stage. 

(4)  Our  deposits  of  bog  ore  are  negligible  and  need 
not  be  considered  from  the  .standpoint  of  tonnage  pro- 
duction. 

Beneficiation 

(5)  Of  tlie  various  processes  described  there  are  oidy 
two  which  merit  serious  attention  at  present,  i.e.  magne- 
tic separation,  and  calcining  of  siderites. 

_  Smelting 

(6)  There  is  no  immediate  prospect  tliat  the  cost  of 
electric  power  will  he  reduced  low  enough  to  admit  of 
electric  smelting,  nor  is  there  any  immediate  prospect 
tliat  the  cast  of  coke  or  other  fuel  will  advance  to  a  point 
which  will  admit  of  the  electric  furnace  competing  with 
Hie  bla.st  furnace,  at  the  preseut  cost  of  elective  power.  It 
may,  therefore,  be  assumed  that  the  bla.st  furnace  will 
remain  the  only  practicable  smelting  agency  for  some 
time  to  come. 

Government  Assistance 

A  review  of  the  bounties  paid  by  the  Ontario  and 
Canadian  Governments  indicates  that  the  iron  indus- 
try in  Ontario  lias  received  a  large  measure  of  Govern- 
ment assistance  in  the  past,  although  not  sufficient  to 
off,set  the  amounts  tliat  might  have  been  expended  in 
Canada  for  labour  and  supplies  had  the  Ontario  furnaces 
been  supplied  with  domestic  ores. 

It  is  generally  recognized  that  if  the  iron  industries 
of  the  Dominion  liad  not  been  assi.sted  and  built  up  by 
the  Government  bounties  in  the  past,  these  industries 
would  not  have  been  in  a  position  to  meet  the  extraor- 
dinary demands  for  iron  and  steel  during  the  war,  and 
that  Canada  could  not  have  developed  as  an  important 
factor  in  munition  supplies. 

As  a  National  Policy  the  old  bounty  systems  were  un- 
doubtedly wise  precautions,  because  the  countiw  was 
enabled  thereby  to  produce  its  full  quota  of  iron  and 
steel  so  necessary  foi-  the  successful  pro.secution  of  the 
war,  and  the  business  resulting  from  Canadian  supplies 
of  iron  and  steel  during  the  war  period  was  in  amount 
vastly  greater  than  the  comparatively  few  millions  ex- 
pended in  bounties. 

The  country,  while  not  exhausted  by  its  war  effort, 
is  nevertheless  impoverished  to  a  considerable  extent, 
and  all  Canadians  are  demanding  the  practice  of  the 
strictest  economy  on  the  part  of  the  Federal  and  Pro- 
vincial Governments.  Undrr  these  circumstances,  it  would 
be  difficult  for  any  Canadian  Government,  Federal  or 


Provincial,  to  convince  the  electorate  that  a  new  sys- 
tem of  iron  bounties  is  necessarj",  even  from  the  stand- 
point of  a  National  Policy  in  preparation  for  future 
wars.  Whether  the  adoption  of  new  bounties  can  be 
urged  from  a  strictly  economic  point  is  a  debatable  point, 
and  very  convincing  arguments  would  have  to  be  pres- 
ented in  justification  of  an  iron  bounty  at  the  present 
time.  Those  who  are  advocating  a  renewal  of  the  boun- 
ty system  should,  therefore,  be  prepared  to  show  con- 
clu.sively  that  under  the  present  adnormal  conditions 
there  would  be  an  improvement  in  business  generally. 
In  other  words,  it  must  be  shown  that  our  blast  fur- 
naces will  use  native  ores  to  at  least  75  per  cent,  of  their 
capacity,  and  that  any  surplus  would  find  a  ready  export 
market.  Only  in  tliis  way  will  a  Government  be  convinced 
that  .stimulation  of  native  iron  mining  will  result  in  the 
distribution  of  large  sums  of  money  for  both  labour  and 
supplies.  There  is  no  guarantee  at  present  that  Cana- 
dian furnaces  will  or  can  use  a  large  tonnage  of  native 
ore.  nor  could  that  guarantee  be  expected  until  there  is 
a  decided  change  for  the  better  in  the  iron  and  steel 
markets  of  the  world. 

A  Practical  Suggestion 

I  am  of  the  opinion  that  the  only  logical  measure  of 
a.ssistance  to  be  expected  of  a  Government  at  the  pres- 
ent time  is  in  more  exten.sive  geological  exploration. 
Neither  the  Federal  nor  the  Ontario  Government  have 
ever  made  a  detailed  study  of  our  iron  ore  resources  un- 
der tlie  direction  of  experts  specially  trained  as  iron 
ore  geologists.  It  is  true  that  a  large  amount  of  geolog- 
ical work  an  various  iron  ranges  has  been  accomplished, 
but  this  work  has  always  been  of  more  or  less  intermit- 
tent cliaracter  and  the  geologists  employed  may  have 
worked  one  year  on  the  iron  ranges,  devoted  the  next 
year  to  the  silver  fields  and  the  third  to  the  nickel  ranges. 

The  known  iron  ranges  of  Ontario  cover  a  verj'  large 
area  and  the  unexplored  regions  of  Northern  Ontario 
cover  a  much  larger  area.  If  we  cannot  find  merchant- 
able ore  in  our  known  ranges,  is  it  beyond  (jossibility 
that  we  may  discover  merchantable  ore  in  the  un- 
explored regrions?.  I  believe  that  a  corps  of  train- 
ed geologists  working  steadily  for  five  or  ten  years 
over  both  tlie  known  and  unknown  areas  of  Ontario 
would  would  be  of  incalculable  benefit,  and  if  their 
work  could  be  supplemented  with  a  generous  measure  of 
diamond  drilling  carried  out  under  their  direction,  I 
believe  that  our  iron  ore  problem  would  disappear  in 
perhaps  ten  years  time. 

I  would,  therefore,  propose  that  a  Committee  of  Geo- 
logists from  both  the  Federal  and  Ontario  Departments 
be  appointed  to  consider  the  practicability  of  more  ex- 
tensive geological  study  of  our  known  iron  ranges,  and 
to  report  on  the  possibility  that  systematic  exploration 
over  new  areas  might  disclose  valuable  bodies  of  mer- 
chantable ore. 


ELECTROLYTIC  IRON  AT  TRAIL 

S.  G.  Blaylock,  general  manager  of  the  Consolidated 
Milling  &  Smelting  Co.,  has  stated  tliat  in  tlie  hib- 
uouncements  of  the  Convention,  stating  that  in  the  lab- 
oratory of  his  Company  high  grade  iron  had  been  made 
from  pyrrhotic  gangue  from  the  ore  of  the  Sullivan 
Mine.  An  electroh-tic  process  liad  been  suggested  by 
Mr.  Nichol  Thompson,  of  Vancouver.  This  product, 
which  Mr.  Blaylock  called  a  staiuless  iron,  could  be 
rolled  cold  to  the  thous£indth  part  of  an  inch  and  then 
folded  over  like  paper  fiftj"  times.  It  was  the  purest 
form  known,  and  if  the  Company  could  develop  the  pro- 
cess commercially  it  would  be  getting  out  of  the  ore  of 
the  Sullivan  mine  "about  everything  but  the  squeal." 
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COMPARISON  OF  WELLAND'S 
MANUFACTURED  PRODUCTS 

1906   .$   150„000 

1912  6,500,000 

1915   13,285,495 

1916   19,375,115 

1917   28,642,390 

1918   35,400,340 


WETLAND  AS  A  CENTRE  OF  TH 

By  virtue  of  its  central  location,  its  position  on  th( 
to  the  largest  source  of  electric  power  on  the  American! 
important  centre  for  the  manufacture  and  fabricatinj 
Canal,  of  25  foot  draft,  is  completed,  the  present  advaii 
much  enhanced.  The  new  power  plant  at  Chippewa  ■« 
bulk  at  reasonable  rates.  Always  there  will  be  off-pea] 
used  for  certain  electro-thermic  and  electrolytic  procef 
a  minimum  in  Ontario. 
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IRON  and  STEEL  INDUSTRIES 

elland  tanal  and  numerous  railways,  and  its  nearness 
otinent,  Welland  has  of  late  j-ears  developed  into  an 
■  iron  and  steel  products.  When  the  new  Welland 
:e   to   the   city   due   to    water   transportation    will    be 

provide,  for  a  number  of  years,  power  for  use  in 
iwer  available  at  low  rates,  which  can  be  economically 
.     Coal  can  be  landed  in  Welland  at  a  price  that  is 


PAY  ROLL  COMPARISON   OF 
WELLAND'S  INDUSTRIAL  WORKERS 

\W6  $   50,000 

1912  1,300,000 

1915  2,117,618 

1916  3,610,336 

1917  5,569,190 

1918  5,466,221 
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Welland's  Iron  and  Steel  Industries 


CAXADIAX  ATLAS  CKL'('11'>LE  STEEL  CO..  LTD. 

Many  of  tlie  industries  of  Welland  are  concerned  with 
the  iiiaiuifacture  of  iron  and  steel  and  its  products.  Pro- 
minent among  these  is  that  of  the  Canadian  Atlas  Cru- 
cible Steel  Co.,  Ltd.,  manufacturers  of  tool  steels,  which 
lias  its  main  office  and  works  at  Wellaud.  The  com- 
pany, which  may  be  said  to  be  an  offshoot  of  tlie  Atlas 
Crucible  Steel  Co.,  of  Dunkirk,  N.  Y.,  was  incorporated 
in  May  1918,  and  took  over  another  already  existing 
plant  as  part  of  its  plant  and  also  erected  substantial 
additional  buildings.  Tlie  site  covers  fi  acres  and  the 
buildings  of  the  plant  comprise  the  following:  a  Melt- 
ing department  80  ft.  x  100  ft.  containing  one  thirty  pot 
crucible  furnace  and  a  gas  producing  plant  for  operat- 
ing the  furnace;  a  Hammer  department  80ft.  x  160ft. 
wjiicli  contains  one  4  ton  hammer,  one  2  ton  hammer,  one 
]i/^  ton  hammer,  one  1  ton  hanuner,  one  half  ton  hammer, 
and  a  (iOO  pound  tilting  lununier:  and  also  contains  tiic 
necessary  furnace,  for  eacih  hammer;  a  Grinding  depart- 
ment in  the  s;une  building  as  the  Hammer  department ; 
a  Rolling  department  80  ft.  x  100  ft.  with  a  mill  motor 
including  the  necessary  heating  furnaces  and  roll  turn- 
ing eipiipment;  a  Boiler  house  35  ft.  x  40  ft.  containing 
two  150  n.  P.  boilers;  an  annealing  department  60  ft. 
X  80  ft.  containing  two  annealing  furnaces:  an  inspec- 
tion and  Shipping  department  60  ft.  x  40  ft.  the  equip- 
ments of  which  eon.sists  of  power  hack  sa.ws  and  straiglit- 
ening  and  grinding  equipment  etc..  a  warehouse  60  ft. 
x85  ft.  with  steel  storage  on  the  first  floor  and  also  the 
mill  office  and  on  the  second  floor  miscellaneous  stores 
and  the  general  office.  The  products  of  the  plant  con- 
sist of  tool  steels,  high-speed  steels,  alloy  steels,  hollow 
mining,  drill  steel,  and  various  shapes  such  as  axe-hit. 
lawn  mower  and  so  forth.  Steel  is  produced  in  the  plant . 
of  the  Canadian  Atlas  Crucible  Steel  Co.,  by  the  use  of 
the  very  best  of  modern  equipment.  Working  condi- 
tions and  quarters  are  as  desirable  and  attractive  as  pos- 
sible, and  this  act  results  in  the  insuring  of  the  highest 
pos.sible  efficiency  in  placing  at  the  disposal  of  the  com- 
pany's customers,  quality  products.  It  should  be  added 
that  the  company's  mechanical,  chemical  and  metallur- 
gical engineers  are  always  at  the  service  of  its  customers. 


CAXADIAX    STEEL    FOt'XDRlES.    LTD. 

fiiiportfiiit  iSHhslcliary  of  Canadian  Car  and 

Foundry  Co. 

It  is  well  known  that  "Welland  is  a  very  con- 
siderable center  of  the  -steel  and  iron  industry.  As  such 
it  is  quite  fitting  that  the  great  national  concern,  the 
Canadian  Car  and  Foundry  Company,  Ltd.,  should  be 
represented  in  its  midst,  as  it  is,  by  the  large  and  splen 
didly  equipped  works  of  the  Steel  Foundries,  Ltd.,  con- 
sisting of  a  steel  foundry  and  rolling  mills.  Shortly  after 
the  formation  of  the  Canadian  Car  &  Foundry  Company, 
Limited,  which  was  incorporated  in  1909,  it  became 
apparent  that  arrangements  would  have  to  be  made  for 
its  requirements  of  steel  castings,  which  were  becoming 
more  and  more  important  in  connection  with  car  con- 
struction, and  in  order  to  control  the  supply  of  this 


neccs.sary  material  it  was  decided,  early  in  1911,  to 
secure  the  properties  of  the  Montreal  Steel  Works, 
Limited,  and  the  Ontario  Iron  &  Steel  Company,  Lim- 
ited, of  Welland.  At  that  time  the  Montreal  Steel  Works 
were  the  larget  produeer.s  of  steel  castings  in  Canada 
and,  besides  their  original  plant  adjacent  to  the  Lachine 
Canal  at  Point  St.  Charles,  they  had  commenced  the 
erection  of  a  modern  steel  ca.stings  plant  in  Mai-sonneuve, 
now  known  as  the  Longne  Point  Plant.  The  Ontario 
Iron  &  Steel  Company  had  located  ad.iacent  to  the 
Welland  ship  canal.  .These  three  properties  were  amal- 
gamated and  now  compose  the  Subsidiary  Company, 
Canadian  Steel  Foundries,  Limited. 

m 
The   Canadian   Car   and   Foundrj-    ('ompany,    which 

owns  and  operates  the  Canadian  Steel  Foundries,  Ltd., 
is  one  of  the  country's  foremost  Industries,  its  capital 
stock  and  outstanding  bonds  aggregating  $20,000,000.00, 
while  its  total  assets  exceed  $30,000,000.00.  Under  gen- 
eral conditions  its  employees  number  between  8,000  and 
9,000,  and  its  annual  payroll  $4,500,000.00  to  $5,000,- 
000.00,  but,  in  addition,  owing  to  its  many  ramifica- 
tions, it  is  estimated  that  fully  30,000  people  are  directly 
dependent  upon  the  Company  for  their  living  neces- 
sities, its  annual  purchases  of  all  kinds  during  normal 
periods  amounting  to  between  $15,000,000.00  and  $20,- 
000,000.00.  The  Head  Offices  are  located  in  the  Trans- 
portation Building,  at  Montreal,  and  there  is  an  in- 
fluential Board  of  Directors  comi)rising  the  following : 
Montreal :         The    Hon.    X.    Curry,    Chairman    of    the 

Board,  W.  W.  Butler,  President,  W.  F. 

Angus,  Vice-President,  H.  W.  Beauclerk, 

the   Hon.    C.    P.    Beaubien,    Francis    H. 

Clergue,   V.   M.    Drury,   Wm.   McMaster, 

Mark  Workman. 

New  York:  Lewis  L.  Clarke,  Andrew  Fletcher,  A. 
Hicks  Lawrence.  W.  H.  Woodin,  and  the 
Hon.  E.  C.  Smith  of  St.  Albans  Vt. 


LACKAWAXXA    TIBES.    LTD. 

Among  the  industries  which  are  destined  to  loom 
large  in  the  manufacturing  life  of  Welland  in  the  not 
distant  future  that  of  Lackawanna  Tubes,  Ltd.,  which 
has  been  incorporated  with  an  authorized  capital  of 
$525,000  to  take  oven  the  properties  of  the  Welland 
Machine  and  Foundries  Ltd.,  must  take  a  foremost 
place.  The  concern's  capital  is  all  American,  but  the 
company  is  absolutely  independent  and  neither  sub- 
sidiary nor  ancillary  to  any  other.  The  main  produc- 
tion of  the  plant  will  be  seamless  steel  tubes  from 
1/2  inch  to  65/s  inches  0.  D..  All  types  of  mechanical 
tubing  used  in  the  automobile  industry  will  l)e  pi-'odu- 
ced  as  also  all  types  of  boiler  tubing.  This  will  be  the 
only  plant  in  the  Dominion  producing  such  tubes,  as 
hitherto  it  has  been  customary  to  import  them  from 
the  United  States. 

The  plant,  which  will  i-<epresent  an  absolute  cash 
investment,  will  be  the  most  modem  of  the  smaller 
plants  on  this  continent.  The  old  foundry  is  being 
nepaired  and  put  in  first-class  shape,  while  a  new  mam 
building,  80  ft.  by  400  ft.,  is  now  being  built.     The 
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Robertson  process  of  Sarnia  is  now  being  used  on  the 
roof  of  this  building,  and  the  side-walls  are  5  ft.  brick 
and  continuous  sash  up  to  27  ft.  The  other  buildings 
at  present  include  a  foundry  building,  and  a  good- 
sized  wood  working  and  pattern  shop.  A  separate 
brass  foundry  building  is  already  constructed  and  a 
separate  machine  shop  for  the  foundry  alone  is  now 
being  built.  The  approximate  capacity  of  the  phmt 
when  complete  will  be  30,000  tons,  and,  when  full 
production  is  attained,  the  employees  will  number 
about  250. 

Mr.  L.  R.  Weeks,  of  New  Yoi'fk,  is  the  President  of 
Lackawanna  Tubes,  Ltd.,  and  the  active  management 
of  the  concern  is  in  his  extremely  capable  hands.  It 
may  perhaps  be  added  that  a  great  deal  of  the  stock 
in  this  company  is  owned  by  a  holding  company  whicli 
holds  stock  in  other  steel  companies.  In  eonvei*sation 
with  a  representative  of  Iron  and  Steel  of  Canadfi 
Mr.  Weeks  stated  that  he  was  convinced  that  manufac- 
turing costs  in  Welland  were  veii.y  much  cheaper  than  in 
the  United  States.  He  added  that  the  primary  reasons 
for  the  company  M-ith  wliich  he  is  identified  locating  at 
Welland  were  the  facilities  for  the  export  market  to- 
gether with  the  great  wealth  of  water  power  in  the 
locality.  The  decision  of  Lackawanna  Tubes,  Ltd.,  to 
locate  at  Welland  is  an  outstanding  example  of  the 
riealization  by  the  most  alert  and  astute  capitali.9ts  in 
the  United  States  of  the  present  very  favorable  op- 
portunity for  Ignited  States  capital  to  invest  in  Cana- 
dian industrj-.  The  large  increase  in  the  establish- 
ment of  factories  in  Canada  capitalized  in  the  United 
States  has  been  very  notable  recently.  Nearly  all  of 
them  have  done  well.  And  unless  one  much  misjudges 
the  omens,  Lackawanna  Tubes,  Ltd.,  is  destined  to 
present  a  verj'  remarkable  example  of  sound,  yet  rapid, 
industrial  expansion. 


CANADA  FOUNDRIES  AND  FOECJINGS  LTD. 

One  of  the  most  important  industries  located  at  Wel- 
land is  the  Canadian  Foundries  and  Forgings,  which 
operates  two  plants,  both  extensively  engaged  in  the 
Forging  business. 

At  their  Canada  Forge  Plant,  heavy  Steel  Forgings 
of  every  size,  shape  and  weight  are  turned  out,  amongst 
wliieh  might  lie  mentioned  Marine  Forgings,  Railroad 
Axles.  Dredge  equipment.  Forgings  for  Cas  Engines, 
Hydraulic  I\Iacliinery,  Locomotives,  Metal  Working 
machinery,  ^lining.  Pulp  Mill.  Rolling  Mill  equipment. 
Single  Forgings  up  to  40,000  lbs.  have  been  turned  out 
and  macliined  at  this  Plant,  where  they  possess  Forg- 
ing and  ^Machining  facilities  second  to  i»one  in  Canada. 

Tlieir  Endurance  Brand  Crusher  Balls  are  standard 
in  all  mining  districts  and  are  largely  used  throughout 
Canada  wherever  Ball  Mills  are  installed. 

This  plant  was  one  of  the  first  and  largest  producers 
of  Shell  Forgings  throughout  the  entire  course  of  the 
War  and  were  also  very  heavy  producers  of  Marine 
Forgings  for  use  in  shipyards,  both  in  the  United 
States  and  Canada,  when  shipbuilding  was  at  its  heiglit 
during  recent  years. 

The  Drop  Forge  Plant  of  the  Canada  Foundries  and 
Forgings,  also  situated  at  Welland.  is  one  of  the  most 
up-to-date  Plants  of  its  kind  in  Canada  and  has  enjoy- 
ed for  a  number  of  years  a  very  large  volume  of  busi- 
ness in  Drop  Forgings  of  everj-  description. 

They  have  been,  during  the  last  few  years,  especially 
busy  in  producing  the  larger  Drop  Forgings  used  on 


Automobiles,  such  as  front  axles,  crank  shafts,  third 
arms,  etc.  and  have  been  doing  their  share  in  bringing 
about  the  production  of  Jlotor  Cars  made  entirely  in 
the  Dominion  of  Canada. 

In  addition  to  a  general  commercial  Drop  P'orging 
business,  they  also  produce  a  line  of  staple  stock  ar- 
ticles, such  a.s  Wrenches  of  all  descriptions.  TunilnicU- 
les.  Journal  Box  Wedges,  etc. 

Both  these  Plants  have  run  contiiuiou.sly  during  I'c- 
cent  dull  times  and  report  that  before  long  tliey"will 
return  to  times  of  normal  production. 

In  addition  to  these  plants,  the  Canada  Foundries 
and  Forgings  own  and  operate  the  James  Smart  Plant 
at  Brockville,  Ontario,  where  for  over  half  a  century, 
staple  hardware  articles  have  been  turned  out,  and 
whose  name  is  a  household  word  throughout  Canada. 

The  officers  of  the  Canada  Foundries  and  Forgings 
are:  President — W.  M.  Weir,  Montreal;  Vice  president 
—Hon.  Geo.  P.  Graham.  Ottawa;  (Jeneral  Manager — 
James  Arnold.  Brockville;  Seeretarv-  Treasurer —  J 
H.  A.  Brtggs,  Brockville. 


THE    VOLTA   MANUFACTURING   CO.  LTD. 

Among  the  industries  of  intere.st  and  importance  located 
at  Welland  is  the  Volta  Manufacturing  Company,  man 
ufacturers  of  electric  steel  and  iron  furnaces;  ferro-.sili- 
con  furnaces;  ferro-alloy  electric  furnaces  for  nieltin" 
copper,  brass,  zinc  and  aluminum;  furnaces  for  melting 
Babbitt;  electrode  winches;  automatic  regulators;  band 
controllers;  current  transformers;  electrode  holders; 
coolers  and  special  machinery  of  all  kinds. 

Mr.  J.  Young  is  President  of  the  Company,  Mr.  Robert 
Turnbull.  Vice-President  and  Mr.  Chas.  W.  Sim,  See 
retary  and  Treasurer.  The  company^  whose  plant  is  in 
first  rate  shape  and  equipped  with  all  the  latest  ma- 
chinery for  the  manufacture  of  its  various  lines,  has  in- 
stalled a  large  number  of  furnaces  in  Canada  and  the  Uni- 
ted States  and  abroad.  During  the  war  it  supplied  over  <)() 
per  cent,  of  the  special  electrical  equipment  for  electric 
furnaces  used  on  all  types  of  furnaces  on  this  continent. 

The  Volta  Manufacturing  Company  has  recently  per- 
fected an  electric  furnace  for  heating  soldering  coppers 
which  has  come  through  a  highly  satisfactory  test  in  a 
radiator  plant.  In  a  report  on  this  test  it  is  pointed  out 
that  the  consumption  is  only  about  SIO  watts  per  hour 
and  that  1,200  degrees  are  required  to  heat  the  iron.  It 
takes  from  a  half  to  three-quarters  of  an  hour  to  heat  up 
to  the  required  temperature  for  llA  in.  coppers  and  three 
minutes  to  heat  a  pair  of  coppers  after  the  furnace  is  hot. 
As  the  dressing  and  cleaning  of  coppers  are  no  small 
items  it  is  of  great  importance  that  this  be  done  with  an 
electric  furnace  in  about  half  the  time  required  by  gas. 
Working  conditions  in  the  vicinity  are  greatly  improved 
since  the  heat  is  almost  entirely  elimmated  and  there  are 
no  noxious  gases.  The  co.st  is  also  slightly  in  favor  of 
the  electric  furnace  and  the  plant  in  questi'on  is  making 
a  complete  installation  of  twelve  furnaces. 

The  Executive  of  the  Volta  Manufacturing  Company  is 
composed  of  men  who  have  been  associated  with  the  de- 
velopment of  the  electric  furnace  industry  in  its  many 
forms  since  its  first  inception  on  this  continent.  Those 
who  deal  with  it,  therefore,  may  rest  assured  that  in  pur,- 
chasing  apparatus  from  the  Volta  Manufacturing:  Com- 
pany they  will  be  getting  the  best  that  is  to  be  had  in  this 
line.      The   company's   engineer."?  are  at  their  disposal   at 
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anv  time  to  advise  as  to  the  equipment  that  would  be  most 
suitable  to  meet  requirements  under  existing  local  condi- 
tions. 

pa(;e-hersey  tubes,  [^td. 

One  of  the  very  foremost  of  Wclland's  industries  is  that 
of  Page  Hersev' Tubes,  Ltd.,  manufacturers  of  wrought 
tubular  products.  This  large  concern  which  has  its  liead 
office  in  Toronto,  and.  in  addition  to  its  Welland  Mills, 
has  mills  also  at  Oiulph.  and  at  Cohoes.  N.Y.,  and  ware- 
houses at  Welland,  Guelpli,  Montreal  and  London,  Eng., 
was  anions  tile  very  first  industrial  undertakings  to  start 
operations  in  Welfand.  locating  there  in  the  year  1907. 
Its  products,  which  are  all  of  both  steel  and  wrought  iron, 
include  a  full  line  of  tubular  goods  for  all  purposes.  The 
trade  done  bv  Page-Hersey  Tubes,  Ltd.,  is  world-wide,  ex- 
tending to  ail  the  British  Dominions,  as  well  as  to  South 
America  and  the  Orient. 

The  mill  at  Welland,  which  is  in  splendid  shape,  con- 
sists of  two  main  buildings  about  250  ft.,  by  150  ft. 
There  is  a  fine  store-house  some  600  ft.  by  60  ft.  in  di- 
mensions. The  mill  has  its  own  galvanizing  plant  and 
machine  shop,  while  there  is  a  forge  building  for  pipe 
couplings.  The  machinery  is  all  of  the  most  modern  and 
approved  type  —  in  fact  the  last  word  in  mechanical  ex- 
cellence — '  and  all  machines  are  equipped  with  individual 
motors,  to  the  number  of  160  in  all.  Exceptional  facilities, 
in  the  shape  of  seven  electric  traveling  cranes,  are  in  use. 
The  production  at  the  plant  averages  about  60,000  tons 
a  year.  Just  now  it  is  exceptionally  busy,  running,  in 
fact,  day  and  night.  It  employs  some  500  men.  Mr.  A.  M. 
Mosley  is  the  general  works  and  plant  manager. 

It  has  added  not  a  little  to  the  industrial  prestige  of 
Welland  to  have  located  in  its  midst  a  concern  of  such 
magnitude   and  high  standing. 


quantities  of  steel  are  held  in  stock  for  immediate  ship- 
ment. All  kinds  of  structural  steel  ai-e  included  in  the 
output  of  this  concern  which  is  an  offshoot  of  the  -well- 
known  steel  fabrication  organization  at  Pittsburgh. 


ELECTRO  METALS,  Ltd. 


The  Electro  Metals  Ltd.,  of  which  concern  Col.  L. 
C.  Raj'mond  is  president;  Mr.  Walter  Easton  vice- 
president,  general  manager  and  treasurer;  Mr.  N.  Z. 
Marshall,  secretary;  and  Mr.  E.  Darte,  works  mana- 
ger; has  a  fine  plant  at  Welland  where  it  manufac- 
tures ferro-silieon  from  10  per  cent,  to  90  per  cent. 
which  is  used  extensively  for  refining  steel  and  also 
all  ferro-alloys  such  as  ferro-silicon  manganese,  low 
phosphorous  pig-iron,  carbon  electrodes  for  electro  fur- 
naces and  so  forth.  Its  output  counted  in  50  per  cent. 
ferro-silicon  is  about  10,000  tons  per  year.  The  plant 
which  is  equipped  with  the  most  up-to-date  machinery, 
much  of  it  of  a  necessarily  intricate  and  expensive 
kind,  stands  on  a  site  of  about  25  acres.  The  plant  is 
admirably  adapted  for  the  purpose  of  manufacturing 
the  products  namfed.  The  furnace  room  is  80  feet  by 
600  feet  in  size  and  the  electrode  plant  is  120  feet  by 
560  feet.  The  works  are  at  present  using  11,000  H.  P. 
but  the  total  capacity  of  the  plant  is  up  to  50,000  H.  P. 
The  company  operates  its  own  quarries  which  are  lo- 
cated at  Killarney,  Ont.,  in  the  Georgian  Bay  district 
and  the  material  is  shipped  direct  by  boat  to  the  docks 
of  the  plant.  The  presence  in  its  midst,  of  a  concern 
not  .only  with  such  present  performance  to  its  credit, 
but  also  with  possibilities  of  such  magnitude  ahead  of 
it,  is,  as  universally  recognized  in  Welland,  adding 
ver^-  greatly  to  the  industrial  prestige  of  the  city. 


CANADIAN   MEAD-MORRISON    CO.,    Ltd. 

Among  the  well-known  manufacturers  establi.shed  in 
Canada  that  have  taken  up  the  manufacture  of  machinery 
for  pulj)  and  paper  plants  is  tiie  Canadian  Mead-Morrison 
Company,  Limited,  who,  at  their  factory  at  Welland, 
Ontario,  have  already  built  for  the  Canadian  trade  a  large 
number  of  Wood  Room  Machines  such  as  Barkers,  Split- 
ters, Chippers,  Chip  Crusliers  and  Chiji  Screens.  This 
line  of  Wood  Room  Macliinery  formerly  made  in  the 
United  States  is  well  known  to  the  pulp  and  paper  man- 
ufacturers as  it  has  been  in  most  successful  use  by  them 
for  many  years,  and  it  is  pleasing,  of  course,  to  know  that 
another  concern  is  making  such  machines  in  Canada, 
thereby  accomplishing  the  double  purpose  of  saving  money 
and  giving  employment  to   Canadians. 

(^iiite  recently  tile  Canadian  Mead-Morrison  Co.,  Ltd., 
ii.is  iiroiiglit  out  a  new  and  larger  capacity  Chi))  Crusher 
and  ;i  .Shaker  Chip  .Screen,  iiotii  of  whicli  emijody  notable 
impro\cnients. 

In  addition  the  "Mead-Morrison"  line  of  Power  House 
equipment  such  as  Skip  Hoists,  Weigh  Larrj's  and  Con- 
veyors, has  been  installed  in  a  number  of  plants,  among 
tile  more  recent  of  which  migiit  be  mentioned  the  skip 
lioist  and  weight  larry  equipments  for  the  new  boiler  house 
at  the  Brompton  Pulp  and  Paper  Company's  plant  at 
East  Angus,  Que. 


BRITISH   EMPIRE  CUTLERY  CORPORATION 

The  British  Empire  Cutlei'y'  Coporation  capitalized  at 
'.$1,000,000  has  acqttired  an  option  on  a  plant  in  Welland 
'"ormerly  owned  by  Fulton  Motors  Ltd.  The  intention 
is  to  begin  operations  almost  immediately  when  tlie 
''oi-poration  will  manufacture  a  full  line  of  cutlery  of  all 
kinds  for  domestic  and  export  trade 


STANDARD  STEEL  CONSTRT'CTION  CO.,  Ltd. 
The  Standard  Steel  Construction  Company,  Ltd.,  has 
big  plant   and  warehouse  in   Welland.     Here  large 


TIIE  WABANA  ORE  AGREEMENT 
A  CORRECTION 

Our  attention  has  been  called  by  Mr.  R.  M.  Wolvin, 
President  of  the  British  Empire  Steel  Corporation,  to 
the  fact  tliat  the  statement  on  p.  121  of  the  July  issue  of 
Iron  (iiid  Steel  of  Canada  is  not  correct.  The  agreement 
witli  the  Newfoundland  government,  as  quoted  in  the 
volume  on  the  iron  ore  of  British  America  recently  is- 
sued by  the  Imperial  Mineral  Resources  Bureau,  in- 
cludes the  following  provisions  : — 

All  ore  shipped  to  Nova  Scotia  shall  pay  an  export 
tax  of  25  cents  per  ton.  If  the  annual  shipment  to  Nova 
Scotia  is  a  million  tons  or  over,  ore  may  be  .shipped  to 
other  points  in  Canada  without  tax;  if  less  than  a  mill- 
ion tons,  the  tax  of  25  cents  shall  be  paid  up  to  a  million 
tons. 

Ore  may  be  shipped  free  of  tax  to  countries  other 
than  Canada,  provided  the  company  spend  three  million 
dolars  during  the  next  five  ,vears  on  improvements  and 
develojnnents  in  their  plants,  and  that  they  give  notice 
before  January  1st  1926,  of  their  intention  to  erect  in 
Newfoundland  a  smelting  plant  of  100,000  tons  annual 
capacity,  else  a  tax  of  10  cents  per  ton  will  be  levied  on 
such  ore. 
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The  sub-title  of  this  volume,  "Summary  of  Information 
as  to  the  Present  and  Prospective  Iron-ore  Supplies  of 
the  World,"  indicates  the  scope  of  the  series  of  whicli  this 
Is  Part  1.  Succeeding  volumes  deal  with  British  Africa, 
British  America,  British  Asia,  and  the  British  Pacific 
regions;  then  foreign  countries  in  Europe  and  Africa. 
America,  and  Asia  and  the  Pacific,  respectively.  The 
total  of  eight  volumes  will  form  a  veritable  encyclopaedia 
of  information  about  iron  ore,  with  the  emjihasis  placed 
upon  deposits  in  British  territory. 

As  explained  in  the  introduction  to  this  first  volume,  the 
scope  of  the  inquiry  of  the  Bureau  has  been  considerably 
widened  in  the  case  of  iron  ore  at  the  request  of  the  Na- 
tional Federation  of  Iron  and  Steel  Manufacturers  of  Brit- 
ain, who  have  provided  the  additional  funds  required  for 
this  further  inquiry.  This,  by  the  way,  would  seem  to  be 
a  clear  indication  of  the  trend  of  thoagiit  of  those  business 
men  of  Britain  who  are  engaged  in  tlic  iron  and  steel  busi- 
ness. They  would  hardly  care  to  ir^vest  in  the  compilation 
of  information  such  as  this  unless  they  wished  to  follow 
up  the  investment,  and  the  logical  '■'■nclusion  is  that  they 
wish,  not  only  to  examine  closely  t'..'  relative  position  of 
Britain  in  world  production,  but  to  obtain  reliable  informa- 
tion as  to  the  possibility  of  extend^r.^;  their  smelting  o))era- 
tions  throughout  the  Empire. 

The  major  part  of  the  present  volume  is  devoted  to  a 
discussion  of  the  modes  of  occurrence  of  iron  ore  in  tlie 
United  Kingdom,  and  descriptions  of  individual  beds  and 
deposits.  .\s  a  preliminary,  the  nature  of  iron  ores 
throughout  the  world  is  briefly  discussed,  their  geological 
ages,  beneficiation,  and  the  various  chief  factors  deter- 
mining their  economic  value. 

The  mainstay  of  the  iron-ore  production  of  Britain,  as 
of  France,  is  bedded  deposits  of  Jurassic  age,  characte- 
ristically high  in  phosphorus  and  rather  low  in  iron,  but 
self-fluxing  either  alone  or  in  mixture.  These  beds  out- 
crop near  the  coast  and  close  to  productive  coal  measures. 
The  developed  reserves,  mainly  comprised  in  the  Cleveland 
ironstone,  total  1,200  million  tons,  and  the  probable  total 
is  three  times  that  amount. 

The  other  important  source  of  ore  in  Britain  is  the 
limestone  beds  of  Cretaceous  age.  containing  the  hema- 
tite ores  of  Cumberland  and  Lancashire.  These  are  non- 
phosphoric  and  higher  in  iron  than  the  ironstone;  but  they 
are  not  so  cheaply  mined,  nor  is  their  extent  so  large.  But 
there  is  still  an  important  annual  output,  and  the  reserve 
determined  is  4.5  million  tons,  with  a  probability  of  double 
that  amount. 

The  report  emphasizes  the  fact  that  the  present  diffi- 
culties of  production  of  iron  ore  and  its  products  in  Brit- 
ain are  due  to  labour  troubles  and  consequent  high  costs, 
and  that  under  normal  conditions  Britain  can  hold  her 
own,  for  many  years  to  come,  as  one  of  the  world's  chief 
producers  of  iron  ore. 


IRON  ORE— Part  2.— Briti.sh  Africa.— Imperial  Mineral 
Resource  Bureau  —  3s.  3d.,  post  free,  from  H.  M. 
Stationery  Office,  Imperial  House,  Kingsway,  Lon- 
don, W.  C.   2. — 76  pp. 


of  South  Africa  a  certain  amount  of  sy.stematic  exploratory 
work  has  been  done,  and  this  has  been  sufficient  to  de- 
monstrate that  here  lies  one  of  the  principal  ore-reserves 
of  the  world. 

Though  the  deposits  are  known  to  be  vast,  and  their 
quality  has  been  determined  in  a  fairly  conclusive  way, 
still  they  are  not  yet  susceptible  to  definite  estimates  of 
tonnage.      Probabilities  only  can  be  indicated. 

Here,  as  elsewhere,  bedded  deposits  provide  most  of  the 
ore  available.  The  Pretoria  series  of  rocks  is  estimated 
to  contain,  in  the  vicinity  of  the  capital  city  alone,  and 
by  open-cast  and  adit  mining,  100  million  tons  of  iron- 
stone ore,  with  an  iron  content  of  48  per  cent.  Known 
occurrences  of  the  same  beds  elsewhere  bring  this  total 
to  1 ,000  millions. 

There  are  numerous  smaller  beds  and  sporadic  occur- 
rences of  hematite  ore,  all  of  fair  grade  and  some  of  them 
of  high  grade,  and  it  is  these  that  are  at  present  in  use  to 
supply  the  two  small  blast-furnaces  the  Union  now  pos- 
sesses. 

The  great  laccolith  of  South  Africa,  underlying  the 
Bushweld,  supplies  one  of  the  largest  known  deposits  of 
iron  ore  in  the  world;  but  it  is  titaniferous.  It  occurs 
chiefly  in  flat-lying  beds  formed  by  magmatic  segregation. 
Some  of  the  beds  are  high  in  iron  (60  per  cent.),  and  low 
in  phosphorus  and  sulphur,  with  about  16  per  cent,  titania. 
The  quantity  of  this  grade  available  has  been  provisionally 
estimated  at  2,000  million  tons. 

It  seems  unlikely  that  any  of  South  Africa's  iron  ore  will 
be  available  for  export  as  such,  as  its  grade  and  the  long 
rail  hauls  to  the  coast  will  prevent  it.  But  it  seems  cer- 
tain that,  with  ore,  coal  and  fluxes  conveniently  available, 
South  Africa  will  soon  supply  her  domestic  requirements 
of  iron  and  steel,  and  it  may  be  possible  to  build  up  a 
profitable  export  trade  in  finished  and  semi-finished 
products. 

Elsewhere  in  British  Africa  the  information  available  is 
incomplete  and  rather  vague.  Exploration  only  will  im- 
prove this. 
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Africa  is  still,  in  the  main,  terra  incognita  as  regards  its 
mineral   resources,  including   iron  ore.      But  in  the  Union 


As  with  all  the  outlying  parts  of  the  Empire,  the  mineral 
resources  of  Canada,  including  iron  ore,  are  as  yet  onlv 
imperfectly  known.  Consequently  the  present  volume  must 
be  considered  suggestive  rather  thon  determinative.  This 
is  conceded  in  the  statement  in  the  summary  that  "with 
"the  data  at  present  available,  it  is  impossible  to  estimate 
"even  approximately  the  reserves  of  iron  ore  in  Canada." 
Tlie  hope  for  the  future  is  expressed  in  the  closing  sen- 
tence: "There  are  ample  supplies  of  coal  in  the  Dominion, 
"and  most  of  the  other  materials  required  by  steel  makers 
"are  to  be  found  in  abundance,  a  fact  which  affords  a 
"strong  incentive  to  search  for  new  and  suitable  deposits 
"of  iron  ore." 

The  recent  position  is  well  indicated  in  the  following 
sentences:  "There  are  undoubtedly  large  resources  of 
"iron  ore  in  Canada,  but  the  majority  of  the  deposits  known 
"at  the  present  time  consist  of  low-grade  ores,  which  gen- 
"erally   require   treatment   to   raise   them   the   standard   of 

"furnace  requirements By  far  the  larger  portion 

"of  the  Dominion  is  practically  unknown  as  regards  its 
"mineral  resources,  and  only  a  very  small  portion  in  the 
"more  populated  parts,  along  the  coast  and  larger  rivers, 


I4(i 


IKON  AND  STEEL  OF  CANADA 


Auoiist,  1922 


"has  bet^n  at  all  prospected.  Sufficient  evidence,  however, 
"lias  [wen  obtained  to  indicate  the  great  potentialities  of 
"the  unjirospected  areas." 

Tin-  reference  above  to  coal  supplies  refers,  of  course, 
to  tile  coal  measures  of  Nova  Scotia,  Alberta  and  British 
Coluiubia.  The  descri|)tion  of  individual  districts  and  de- 
posits, which  comprises  most  of  the  xolumc,  contains  the 
conclusion  that  there  still  remains  a  good  chance  for 
locating  in  eacii  of  these  provinces  iron-ore  deposits  suit- 
.nhle  for  the  basis  of  a  great  irt)n  and  steel  industry. 

One  little  error,  either  a  Hiis))rint  or  a  quotation  from  a 
re})ort  that  has  now  been  supcdseded,  does  injustice  to  one 
of  our  principal  ore  reserves.  The  Magpie  and  Helen  Mines 
in  Michipicoten  District,  Ontario,  arc  credited  with  2,000,- 
000  tons  of  ore.  Actually,  the  New  Helen  has  proven  or:' 
to  the  extent  of  100,000,000  tons  .it  least,  and  probably 
much  more. 

For  the  rest  of  British  America,  British  Guiana  and 
Trinid.-id  are  almost  com))letely  une.vplored,  while  nothing- 
is  known,  officially,  of  iron  ore  in  Jamaica  or  the  Falkland 
Islands.  Newfoundland,  by  virtue  of  its  huge  bedded  de- 
posits at  Bell  Island  (Wabana)  near  St.  Johns,  has  one  of 
the  largest  known  ore  reserves  in  the  world,  estimated  at 
about  .'1,500  million  tons  —  sufficient  to  supply  the  demand 
of  the  whole  world  for  a  period  of  twenty  years. 
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British  Asia  is  comprised  mainly  by  Briti.sh  India,  in 
which  occurs  one  of  the  largest  known  reserves  of  high- 
grade  iron  ore  in  the  world.  Though  a  comparatively 
short  distance  to  the  west  of  Calcutta,  these  deposits  re- 
mained unexplored  until  recent  years.  At  present  there  is 
being  built  up,  with  remarkable  rapidity,  an  iron  and  steel 
industry  of  world  importance,  firmly  based  upon  this  un- 
surpassed source  of  iron  ore  and  a  neighbouring  supply 
of  coal  of  good  quality  and  of  fair  dimensions. 

The  ))rincipal  ore-deposits  of  India  occur  within  an 
.area  of  about  150  miles  diameter,  situated  300  miles  west 
of  Calcutta,  and  at  an  average  distance  of  120  miles  from 
the  coal  field,  which  are  to  the  north.  They  occur  in  rocks 
of  prc-Caml)rian  age,  and  are  comparable  with  deposits  of 
similar  occurrence  in  the  Lake  Superior  region.  Brazil  and 
elsewhere.  Their  total  size  is  still  undetermined,  but  one 
range  30  miles  long  in  the  Orissa  region  is  estimated  to 
contain  3.000  million  tons,  and  the  resources  of  the  whole 
iron-bearing  area  are  estimated  at  20,000  million  tons  of 
high-grade  ore,  60  per  cent,  or  over  in  iron.  The  ore  is 
hematite,  locally  altered  to  magnetite,  and  is  characteristi- 
cally of  Bessemer  grade,  with  only  a  few  per  cent  of  silica. 

If  only  the  visible  su|)ply  of  metallurgical  coke  were 
e(im])arable  to  her  known  supplies  of  iron  ore,  India  would 
be  assured  of  an  iron  and  steel  industry  of  the  first 
magnitude.  But  though  the  coal  measures  to  the  north 
.and  northwest  of  Calcutta  are  known  to  contain  a  verv 
large  supply  of  coal,  only  a  small  part  of  it  is  of  metal- 
lurgical quality.  The  reserve  of  high-grade  coking  coal  at 
present  determined  is  2,000  million  tons,  which  will  last 
only  a  comparatively  few  decades,  if  the  present  rate  of 
increase  in  its  use  be  maintained.  It  is  suggested  that  the 
use  of  this  high-grade  coal  be  restricted  to  metallurgical 
purposes,  and  that  the  lower  grade  coal,  of  which  there  is 
.in   abundance,  be   used   wherever  possible. 

Though  its  successful  initiation  is  of  only  recent  date. 
India's  modern  iron  and  steel  industry  is  already  of  largi- 


dimensions.  The  principal  producer  at  present  is  the  Tata 
Iron  and  Steel  Company,  which  now  produces  900  tons  of 
pig-iron  a  day  and  17,500  tons  of  steel  ingots  a  month, 
wliile  additions  at  present  nearing  completion  will  r.iise 
these  out)nits  an  additional  1000  tons  of  pig-iron  and  1000 
tons  of  steel  ingots  a  day.  This  company  and  its  subsi- 
diaries manufacture  rails  and  miscellaneous  rolled  shapes, 
forgings,  agricultural  and  industrial  machinery,  tin  plate 
and  enamelled  utensils,  wire  products  and  pipe.  In  ad- 
dition a  plate  mill  has  recently  been  completed.  The  Ben- 
gal Iron  Company  produces  pig-iron  and  castings  only,  at 
the  rate  of  450  tons  a  day.  The  Indian  Iron  and  .Steel 
Company  is  erecting  works  to  produce  600  tons  of  pig-iron 
a  day.  Two  other  companies,  the  Eastern  Iron  Company 
and  the  United  Steel  Corporation  of  Asia,  are  ])rojected. 

The  rest  of  Briti.sh  Asia  contains  iron  ore  only  in  minor 
amount,  and  none  of  it  is  being  used.  Among  Ceylon,  tlie 
.Malay  States,  Borneo,  tlie  mandatory  states  Mesopotamia 
and  Palestine,  and  Hong  Kong,  only  the  last  has  an  appre 
ciable  amount  of  ore.  On  the  mainland  portion  of  the 
Hong  Kong  colony  a  number  of  lenses  of  magnetite  are 
known,  containing  several  million   tons  of  ore. 


lHO\  OUE  -Part  .).-- Australia  and  New  Z.-aland — 
Imperial  Mineral  Kesources  Bureau —  is.  id.,  post 
free,  from  H.  M.  Stationery  Office,  Imperial  House, 
Kingsway,  London,  W.  C.  2.  —  106  pj). 


Prior  to  1915,  Australia  possessed  no  iron  smelting  works 
of  importance.  Tiie  establishment  in  that  year  of  the 
Broken  Hill  Proprietary  Company's  works  at  Newcastle, 
New  South  Wales,  virtually  initiated  the  iron  and  steel 
industry  of  the  Commonwealth,  which  is  now  (barrino-  in- 
cidental labour  troubles)  in  a  very  sound  position.  The 
Newcastle  works  are  capable  of  producing  1,500  tons  of 
pig-iron  a  day,  and  comprise  as  well  basic  open-hearth 
steel  furnaces,  rolling  mills,  merchant  mills,  and  foundry 
and  forging  plants.  Another  works  at  Lithgow  has  a 
capacity  of  .'i.OOO  tons  of  pig-iron  a  week,  and  a  steel  works 
in  .addition.  The  Australian  Electric  Steel  Company, 
Limited,  has  been  successful  in  jiroducing  steel  in  electric 
furnaces. 

As  the  practical  interest  in  Australia's  iron  ore  deposits 
is  of  sucii  recent  date,  not  much  is  known  of  them,  and 
tliat  little  mainly  on  the  south  coast,  the  interior  and 
northern  (tropical)  parts  being  virtually  unprosi)ected  .so 
far  as  iron  ore  is  concerned.  At  intervals  along  the  coasts 
of  each  of  the  states  (with  the  exception  of  Victoria)  ore 
deposits  of  considerable  magnitude  and  satisfactory  grade 
iiave  been  found,  the  total  known  reserve  being  .345  mil- 
lion tons.  The  most  important  deposits  up  to  the  present 
are  on  the  islands  of  Yampi  Sound,  in  Western  Australia, 
and  at  Iron  Knob,  in  South  Australia.  The  Yampi  Sound 
deposits  are  huge  beds  of  eomi)aet  hematite,  interbedded 
with  iiighly  metamorphosed  sedimentary  rocks.  Tlie  Iron 
Knob  deposits  are  large  lenses  averaging  68.5  per  cent 
iron,  wiiich  at  present  supply  the  iron  works  at  Newcastle. 

Coal  of  metallurgical  grade  is  also  readily  obtainable 
on  the  .south  coast  of  Au.stralia;  so  the  conclusion  that  "the 
"  resources  of  Australia  appear  to  be  adequate  for  the 
"  establishmt-nt  of  an  iron  and  steel  industry  capable  of 
supplying  the  local  demands  and  providing  a  surplus 
"  for  export,"  would  appear  to  be  well  justified. 

New  Zealand  is  not  so  well  supplied  with  iron  ore  as  is 
her  larger  neighbour.  The  principal  deposit  known  is  at 
Para|)ara  near  the  northwest  corner  of  the  South  Island. 
Here  there  has  been  determined  65  million  tons  of  limo- 
niti    of    fair   quality,    locally    called   Onakaka    ore.      There 
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are  extensive  deposits  of  titaniferous  iron  sand  o 
north  Island,  and  an  unsuccessful  attempt  has  Ineii 
to  smelt  it  by  a  new  metiiod.  Lately  the  plant  so  ust 
been  purchased  for  removal  to  tlie  Onakaka  ore  beds 
the  linionite  will  be  smelted.  The  lack  of  suit.ilile  < 
eoal  has  militated  against  the  sueeessfiil  esl.ilitislniK 
an  iron  smeltinsi  industry. 

*      »      » 

One   sm;ill   item    is    laekina;   in    these    rii)i>rts      mei 
convenience,   but   one   that   the   reviewer   has   missed. 
sketch   maps  aceoin))anyitin-  all   the   vohnnes   have   lui 
of      miles.      This    niiiiht    hi-ieally      lie    imiudetl      in 
volumes. 
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THK  METALLLRGY  OF  IRON  AND  STEEL  — by 
R.  E.  Neale,  editor  of  Pitman's  Technical  Primers  — 
122  pp.,  illustrated.  2s.  (id.  mt.  Sir  Issaac  Pitman  it 
Sons,  Ltd.,  London,  Melbourne,  Toronto  and  New 
York. 


This  little  vohmu-  is  compiled  mainly  from  the  pajiers  of 
Sir  Robirt  H.idfiehl.  whose  eminence  in  tiu'  field  of  ferr- 
ous metal  luriiy  is  equalled  oidy  by  tile  entlitlsiasni  he 
inspires  in  his  host  of  .issi.stants,  co-workers  and  friends. 

The  key-note  of  the  little  treatise  is  "conservation" — 
eeonomv  of  materials,  time  and  expense  being  brought  out 
in  various  settings.  As  is  natural  under  the  circumstances 
under  which  the  book  was  written,  and  as  is  eminently  per- 
tinent at  the  present  time,  the  subject  of  alloy  steels  is 
treated  at  some  length.  A  rapid  view  is  given  of  the 
history  of  steel  manufacture  and  of  the  proces.ses  chiefly 
in  use  today.  Particular  emphasis  is  laid  upon  the  value 
of  research,  and  the  necessity  for  continuous  and  well- 
directed  effort   along  this  line  of   human   endeavour. 


In  the  .lune  issue  of  Iron  and  Steel  of  Ciinuilu,  tlier.^-  ap- 
))eared  an  abstract  of  Sir  Robert  Hadfields  address,  now 
published  in  pamphlet  form  as  The  Jf'ork  and  Poxition  of 
the  Metallurgical  Chemist.  This  volume  can  be  obtained 
from  the  |iublisbers,  Messrs.  Charles  Griffin  &  Co..  Ltd., 
12  Exeter  Street,  Strand,  London,  ^V.C. 


SAFETY  \\(M{K  AT  THE  "SOO"  PLANTS 

By  Frank  .(.  MeGue. 

The  staff  of  tile  Coke  Oven  Department  of  the  Algoma 
.Steel  corporation,  Sault  .Ste  Marie,  Canada,  has  been  en- 
deavoring to  make  a  little  record  in  Safety  operation  of 
coke  ovens.  During  a  period  of  ten  montlis,  from  the  1.5th 
of  September,  1921,  until  the  loth  of  .July,  1922,  the  ovens 
have  been  operated  with  but  one  lost  time  accident. 

The  Algoma  Steel  Corporation  has  for  the  past  twenty 
months  been  carrying  on  an  intensive  safety  campaign,  on 
purely  psychological  lines,  the  theory  underlying  the 
campaign  being  that  industrial  accidents  are,  to  the  extent 
of  9.5'?'f,  basically  caused  througii  a  failure  of  the  human 
element.  Publicity  alone  has  been  used  to  arouse  all  em- 
ployees to  such  a  point  that  they  will  be  keenly  intrested 
in  safety.  This  point  having  been  reached,  after  a  year's 
cam})aign  of  publicity,  safety  committes  were  formed  in 
all  departments  and  the  safety  proposition  was  placed  en- 
tirely and  exclusively  in  the  hands  of  the  men  on  the  job. 
This  system  has  resulted  in  the  development  of  the  initia- 
tive of  all  workingmen,  with  the  result  that  accidents  have 
been  decreaseed  roughly,  (io'/f-  with  a  decrease  in  lost 
time  of,  say,  7.5 /?  and  a  decrease  in  compensation  cost  of  ae 
eidents  of  about  80%. 


In  the  period  mentioned  the  coke  ovens  screened,  crushed, 
conveyed  and  loaded  over  (iOO.OOO  tons  of  coal  and  coke  and 
also  handled  2,000,000  gallons  of  tar  and  in  the  neighbor- 
hood of  100,000  gallons  of  suljjhuric  acid.  The  dangers 
of  operation  cover  practically  .-dl  the  hazards  to  be  found 
in  all  other  manufacturing  lines  combined.  'I'o  enuiiu  r.ite 
.1  few, — 

Transportation  —  electric  locomotive  and  quencher  cars; 
lorry  cars  and  pushers  travelling  up  and  down  the  batteries 
practically  all  the  time;  steam  locomotives  switching  eiiii)ty 
and  loaded  ears  in  and  out  of  the  plant. 

Porcer  Transmission  — consisting  of  belts,  gears  .md 
cables. 

Moving  Materials    -    by  belts  and  bucket  elevator. 

Platform  Elevators  —  Two. 

Materials  under  Pressure  —  Ste;iiii,  .lir  w.iler.  g.is  tar. 
.immoniaial  licpior  and  acid. 

A'/(-c(;«(i/ --  practically  eveything  eleetric.iliy  driven, 
using  D.  C,  250  \'.,  .and  220  V..  .and  2;i0()  V..  A.  C. 
currents. 

Moving  Equipment  —  steam  engiius  ,ind  fly  wheels, 
pumps  and  machine  shop  equipment. 

Burns  —  include  fire,  steam,  .acid.  lime,  tar  .iiid  electrical 

Sure  Eijes  —  caused  by  co.al  and  coke  dust,  eh-etrieal 
flashes  and  splashes  of  tar,  .ammoni.acal  liquor  .and  sulphite 
acid. 

The  abo\e  list,  considered  with  the  ordinary,  everyday 
flashes  and  s|)lashes  of  tar,  ammoniaeal  .and  sulpiuiric 
falling  off  platforms,  etc.,  and  the  fact  that  there  has  been 
only  one  lost  time  accident  during  the  past  ten  montlis, 
proves  the  results  that  can  be  obtained  from  continued 
study   and  practice  of   "Safety  First"   methods. 


CANADA  AND  CARDIFF 

Cardiff,  the  market  city  of  a  wealthy  industrial  area 
and  the  world '.s  great  Coal  Port,  is  particularly  desiious 
of  developing  a  direct  trade  with  Canada,  aud  is  deter- 
mined to  let  no  obstacle  prevent  its  aeeoiiiplisiinient. 
Canada  and  Cardiff  are  already  linked  up  by  regular 
direct  sailings,  and  arteries  of  rails  and  higiiways  lead 
from  the  Port  to  all  parts  of  Great  Britain. 

To  further  aid  tlie  quick  ti'ansmissiou  of  business,  the 
Imperial  Cable  Department  of  the  Post  Office  announce 
that  the  jire-war  cable  deferred  service  rates  have  been 
restored  to  the  whole  of  Caiuida.  Deferred  telegrams 
between  Toronto,  Montreal.  Quebec  and  other  places  in 
Eastern  Canada  and  Cardiff  only  now  cost  4yod.  per 
word,  and  the  average  time  of  transmission  by  the  Im- 
perial route  is  within  11/2  hours. 

The  Imperial  is  the  onlj-  Atlantic  cable  under  ])urely 
British  control  and  worked  direct  from  London  to 
Halifax,  N.  S. 

Cardiff  has  direct  through  communications  with 
London,  where  expert  cable  operators  transmit  across 
the  Atlantic,  the  sj'Stem  in  operation  combining  speed 
aud  accuracy  in  working,  so  essential  to  the  business 
man  of  to-day,  and  this  specially  quick  service  is  at 
rates  not  exceeding  other  routes,  while  for  certain  parts 
of  Canada  the  deferred  rates,  are  IV^d.  a  word  cheaper. 

The  facilities  given  by  the  Imperial  Cable  should 
materiallj-  assist  in  the  development  of  trade  between 
the  Mother  Country  and  the  Colonies,  and  it  is  interest- 
ing to  note  that  although  specially  low  rates  are 
charged,  the  cable  is  making  a  sali.sfactorj-  profit,  which 
goes  to  the  direct  reduction  of  taxation.  The  same  fa- 
cilities offered  by  the  American  cable  companies  are 
also  available  liy  the  Impei'ial  route. 
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British  Mechanical  Engineers  Abroad 

BY  UOLAND  11.  BR1C40S 


August,  1922 


On  tlie  Twelfth  ot  June,  W22,  a  representative  gath- 
ering of  the  JMenibers  of  the  Institution  of  Mechanical 
Engineers,  numbering  about  a  hundred,  and  fifty  ladies 
and  visitors,  left  London  under  lead  of  the  President, 
Dr.  n.  S.  Ilele-Shaw,  LL.  1)..D.  Se.,F.  R.  S.for  a  techni- 
cal and  social  tour  in  France  and  Belgium.  The  party 
fii-st  stopped  at  Amiens,  and  then  motored  through 
the  ilevastated  area  which  many  readers  in  Canada 
will  remember  well,—  \'illei*s-Brettoneux,  Rosiers, 
Montdidier  and  Compiegue.  In  Paris  they  were  re- 
ceived with  great  cordiality  by  tlie  French  Engnieer- 
iug  Soeiaties,  who,  by  their  kindness  and  courtesy 
made  their  visit  a  most  enjoyable  one. 

Engineering   Works  in  Paris 

Several  important  papers  were  read  at  the  meetings 
of  the  Institution  lield  in  Paris,  and  visits  were  paid  to 
the  great  engineering  Works  of  the  district,  including 
the  Eiffel  Tower  Wireless  Station,  the  Gennevilliers 
Power  Station,  the  largest  in  the  world,  the  Saint- 
Maur  Pumping  Station,  the  Conservatoire  National 
des  Arts  et  Metiers,  and  the  foundries,  rolling  mills 
and  works  in  the  neighbourhood  of  Paris. 

The  plant  in  the  famous  Eiffel  Tower  Station  is 
fitted  in  duplicate  with  a  sending  plant  for  sparks  of 
about  100  kw.,  a  sending  plant  with  arc  of  about  100 
kw.,  a  high-fi-equency  alternator  of  20  kw.  (antenna), 
and  a  plant  with  electrode  lamps  and  about  1  kw. 
power  (antenna)  for  wireless  telephone  messages. 
The  new  electric  generating  station  at  Gennevilliers  is 
to  be  fitted  with  five  units  of  40,000  kw.  each,  one  of 
which  is  already  installed.  The  station  produces  three- 
phase  current  at  50  periods,  6000  volts,  stepped  up  to 
60,000  volts  for  high-tension  transmission,  and  distri- 
buted underground  to  the  various  sub-stations.  The 
boiler  plant  is  designed  for  a  working  pres.sure  of  350 
lbs.  per  sq.  in.,  Avith  the  temperature  of  the  superheated 
steam  at  from  375  to  400  deg.  ('.,  with  feed  water  heat- 
ed to  80  deg.  C.  at  the  turbines  and  to  100  deg.  C.  by 
the  exhaust  from  the  auxiliary  machines,  and  leaving 
the  economizers  at  160  deg.  C.  to  enter  the  boiler.  The 
design  of  the  station  allows  for  its  extension  to  take 
eight  units,  with  a  total  output  of  320.000  kw. 

The  great  pumping  station  at  Saint-Maur  is  of  in- 
terest from  the  fact  that  three  kinds  of  power  are  used 
there,  namely,  hydraulic,  steam  and  producer  gas. 
The  station  is  capable  of  dealing  with  4,480,000  gal- 
lons of  filtered  water  and  29,100,000  gallons  of  river 
water  per  day.  The  largest  Works  visited  was  the 
Renault  factory,  in  which  25,000  men  were  employed 
during  the  War.  The  forging  shop  has  a  daily  pi-oduc- 
tion  of  15  tons,  and  is  equipped  with  4  and  7  ton  drop 
hammers,  a  5  ton  block  hammer,  and  an  800  tou  press. 
There  are  rolling  mills  with  a  guage  of  400  mm.  to  re- 
ceive iron  and  bars  of  a  diameter  up  to  100  nun  .working 
near  a  set  of  benches  for  cold  rolling,  the  most  power- 
ful of  these  having  a  tractive  effort  of  70  tons.  In 
the  aluminium  foiuidry  both  sand  moulding  and  die- 
easting  is  carried  out,  and  there  are  a  bronze  foundry 
and  two  cast  iron  foundries.  One  of  the  most  impor- 
tant parts  of  the  works  is  devoted  to  cast  steel,  and 
contains  four  Bessemer  converters  operated  in  alter- 
nate batteries  of  two,  and  a  special  department  is  de- 
voted to  malleable  east-iron. 

Another    great    Works    visited   was   the    Hotchkiss 


Macliine  Gun  Factcn-y,  started  by  the  American  inven- 
tor. B.B.  Hotclikiss  in  1871,  and  another  was  the  boil- 
er works  of  the  French  Babcock  and  Wilcox  Company, 
connected  with  the  great  British  firm  of  the  same 
name.  Many  other  great  W^orks  were  thrown  open  to 
the  Members  of  the  Institution,  including  the  Fonder- 
ies  et  Ateliers  de  Nord-Paris.  These  foundries  are 
capable  of  producing  an  output  of  1000  tons  per  month 
of  ordinary  or  special  cast  iron,  and  they  make  a 
speciality  of  mottled  or  chilled  east  iron  rolling  mill 
rolls,  and  of  engine  castings  of  all  kinds.  There  are 
five  cupolas  of  from  2  to  10  tons  capaeitj',  so  that 
eastings  up  to  fifty  tons  in  weight  can  be  made,  and 
there  are  three  Bessemer  converters  of  1  to  2  tons, 
giving  a  a  production  of  300  tons  of  steel  casting  per 
month. 

The  Vis-it  to  Belgium 

When  the  Membei's  of  the  Institution  reached  Bel- 
gium, they  found  a  far  larger  number  of  social  and 
technical  festivities  than  they  could  possibly  attend  to. 
Receptions  by  the  Engineering  Association  of  Liege, 
by  the  Burgomaster,  anl  by  the  Anglo-Belgian  Club, 
the  Opening  of  the  Exhibition  by  His  Majesty  King 
Albert  and  of  the  Congress  bj-  Professor  Hubert, 
C.  B.  E.,  and  other  social  functions,  were  mingled  with 
the  technical  interest  of  the  mining  and  engineering 
maehinerj-  .shown  at  the  Exhibition,  and  important 
papers  read  at  the  congress,  and  the  visits  to  the 
gi'cat  steel  and  engineering  works  in  the  vicinity. 

Of  these  one  of  the  most  interesting  is  the  John 
Cockei'ill  Establishment  at  Seraing.  This  great  con- 
cern was  started  more  than  a  century  ago  bj^  the  son 
of  an  Engli.sh  emigrant.  In  1824  John  Cockerill  ei-ec- 
ted  a  coke-fired  blast  furnace,  and  in  1835  built  the 
first  locomotive  anl  rolled  the  first  rails  made  on  the 
Continent  of  Europe.  The  Cockerill  works  were  the 
first  to  introduce  the  Bessemer  steel  process  in  Europe, 
and  were  pioneers  with  regard  to  the  use  of  blast 
furnace  gas  and  gas  from  coke  ovens.  They  make  gas 
engines  up  to  10,000  H.  P.  in  capacity,  and  the  Mem- 
bers of  the  Institution  were  shown  two  8,000  H.P.  gas 
engines  in  the  Cockerill  power  house,  one  in  course  of 
erection  aiul  the  other  at  work.  M.  Adolphe  Greiner. 
the  late  chairman  of  the  company,  was  the  first  foreig- 
ner ever  elected  as  President  of  the  British  Iron  and 
Steel  Institute,  and  he  was  also  awarded  the  Bessemer 
Gold  Medal. 

This  firm  suffered  heavily  in  the  War,  five  blast 
furnaces  and  nine  rolling  mills  being  destroyed  and 
more  than  a  thou.sand  machine  tools  taken  to  Germany, 
but  the  work  of  reconstruction  has  been  carried  out 
with  great  rapidity,  and  pig  was  being  poured  and 
many  of  the  departments  of  the  company  were  in  full 
production  when  the  wTiter  went  through  the  works. 
The  Cockerill  Company  took  a  very  active  part  in 
mining  and  metallurgical  matters  in  France,  Spain 
and  Russia.  It  constructed  blast  furnaces  and  steel- 
works in  China  for  the  Chinese  Government,  and  in 
every  direction  has  made  itself  a  progressive  factor 
in  the  metallurgical  world. 

Anotlier  Works  visited  by  the  Institution  was  the 
Ateliers  de   la   Meuse,  which,   in   addition   to   locomo- 
tives  and   mining   machinery,   constructs   great   quan- 
-  titles  of  steel  works  plant.      Electrically  driven  turbo- 
blowers are  made  for  blast  furnaces,  Thomas  and  Mar- 
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till  converters,  mixers,  ingot  cranes,  pumps,  steam  and 
electric  ladle  cranes,  ladle  wagons  for  carrying  molten 
cast  iron  by  rail,  water  jackets  for  the  treatment  of 
rare  metals",  electrically  driven  billet  chargers  for  re- 
heaters,  two  and  three  high  rolls,  trains  of  rolls  for 
small  sections,  three  high  blooming  mills,  roller  tables 
and  transporters,  reversible  rolls,  zinc  rolling  mills, 
sheet  iron  rolls,  rolling  mill  engines  up  to  4.000  H.  P. 
anl    pillar    hyrdaulic    cranes    for    metallurgical    work. 

The  I'sines  a  Tubes  de  la  Meuse  have  some  interest- 
ing plant  at  their  works  at  Flemalle-Haute.  This  con- 
sists of  two  rolling  mill  trains  for  weldless  tubes.  The 
one,  of  the  continuous  type,  rolls  hot  all  the  rough 
tubing  down  to  90  mm.  external  diameter.  These 
tubes  are  subsequently  drawn  down  further  cold  or 
hot,  according  to  the  purpose  for  which  they  are  re- 
quired. The  other  rolling  mill  is  of  the  "Pelerin  pro- 
cess" type  and  is  used  for  large  weldless  tubes  from 
90  to  216  mm.  outside  diameter  and  up  to  10  to  12 
meters  in  length. 

The  Angleur  Steel  Works  has  interests  in  ore  and 
coal  mines,  and  two  large  works  near  Liege.  Of  these 
the  Renory  Works  has  a  Martin  steel  foundry,  Stenay 
steel  foundry,  iron  foundry,  four  openhearth  steel 
furnaces,  one  rolling  mill  for  sections  and  merchant 
bars,  a  tyre  rolling  mill,  steam  hammers  and  plant  for 
the  manufacture  of  wheels  and  axles.  The  Tilleur 
Works  has  four  bla.st  furnaces,  four  Bessemer  basic 
steel  converters,  two  mixers,  a  blooming  mill,  a  large 
reversible  rolling  mill  for  rails,  sleepers,  sheet,  and 
bars,  a  medium  and  small  set  of  rolling  mills.  84  coke 
ovens  and  a  15,000  H.  P.  electric  power  plant.  There 
is  also  plant  for  producing  Bessemer  basic  and  open- 
hearth  Siemens-Martin  basic  steel:  ingots  slabs,  blooms, 
billets,  bars,  and  plates;  flat  bottom  rails,  tramway 
rails  and  light  mining  rails ;  fii^hplates,  bearing  plates, 
steel  sleepers,  axles  anl  tyres,  wheels,  rolled  sections, 
steel  and  iron  forgings,  rolling  mill  rolls,  points,  cross- 
ings and  the  like.  This  latter  Works  is  another  ex- 
ample of  Belgian  industry,  for  it  was  completely  de- 
stroyed by  the  Germans  but  is  now  in  a  position  to  pro- 
duce an  even  larger  output  than  before  the  War. 

Behaviour  of  Metals  at  Hijjh  Temperatures 

Amongst  the  important  papers  read  at  the  meetings 
of  tihe  Institution  abroad  was  one  by  Professor  F.  C. 
Lea,  O.B.E.,  D.  Sc,  on  "The  effect  of  temperatures 
on  some  of  the  properties  of  metals."  Dr.  Lea  showed 
that  the  modern  tendency  is  to  sub.iect  metals  to  con- 
stantly increasing  temperatures,  in  high  pressure  boil- 
ers and  superheaters,  in  liigh  pressure  turbines  using 
superheated  steam,  and  es])ecially  in  internal  combus- 
tion engines.  It  thus  becomes  important  to  investi- 
gate the  properties  of  metals,  not  only  at  normal  tem- 
peratures, but  also  at  tihe  high  temperatures  which 
are  met  with  today.  It  is  not  sufficient  to  know  the 
effect  of  temperature  on  tlie  breaking  strength  of 
metals,  for  in  many  cases  metals  are  subjected  to  rep- 
petition  stresses  at  high  temperatures,  and  thus  it  be- 
comes important  that  the  form  of  the  stress-strain 
curves  shoiild  be  investigated,  and  sometimes,  that  the 
effect  of  temperature  on  the  Modulus  of  Rigidity  and 
the  Modulus  of  Elasticity  sliould  be  known. 

In  the  case  of  the  pistons  of  the  internal  combustion 
engine,  the  tensile  strength  of  the  material  at  the 
temperature  of  working  need  not  necessarily  be  verj- 
high  but  it  is  important  that  the  material  of  what- 
ever kind,  should  retain  sufficient  hardness  to  pre- 
vent deformation  under  stress.    The  effect  of  tempera- 


ture therefore  on  the  brittleness,  limit  of  proportion- 
ality, yield  point  (if  certain  metals  have  such  a  prop- 
erty) Modulus  of  Elasticity,  and  finally,  on  the  range 
of  rei>etiti(Ui  stress  to  which  materials  ma\-  lie  subject- 
ed, becomes  important. 

In  the  paper  read  li.\  I'mfrssor  Lea.  experiments 
tliat  have  been  carried  out  during  the  jiast  ten  years 
were  described.  The  experiments  have  at  times  had 
special  reference  to  ]iarticular  engineering  problems, 
while  others  were  undertaken  simjily  as  an  attempt 
to  add  to  existing  knowledge  of  the  i)roperties  of 
metals,  and  in  this  connection  attention  has  been  paid 
to  "critical  points"  which  may  throw  some  light  on  the 
rather  extraordinary  changes  whcih  take  idace  in  met- 
als when  subjected  to  particular  temperature  conditions. 
The  critical  points  which  occur  in  temperature  curves 
show  changes  of  particular  properties  with  tempera- 
ture, and  are  of  great  interest,  as  they  are  appareiitl.v 
related  to  important  changes  in  the  material,  which 
take  place  at  these  particular  temperatures. 

For  example,  the  maximum  strength  in  tensimi  of 
a  mild  steel  bar  at  temperatures  between  0  and  500 
deg.  C,  occur.s  at  temperature  of  220  dcu  ('..  appi-o\- 
imately  and  it  is  at  this  temperature  tliat  the  iiiiniunuiu 
elongation  per  cent,  occurs.  Curves  connecting  the 
strength  of  heat  treated  steel  wires  with  temperature 
show  a  critical  point  at  about  the  same  temperature, 
the  point  moving  with  the  temperature  as  the  carbon 
content  is  increased.  The  experiments  have  also  showai 
critical  points  on  the  curve  showing  a  change  of  t(H-- 
sional  rigidity  with  temperature.  Other  workers  have 
shown  that  there  is  a  "critical  point"  at  about  214  deg. 
C,  in  the  curve  connecting  the  changes  in  magnetic  ytev- 
meabilit.v  with  temperature,  and  that  tliis  point  moves 
with  the  composition  and  history  of  the  nuiterial. 

Professor  Lea  describes  the  apparatus  used  in  carry- 
ing out  his  experiments  in  the  paper  above-mentioned 
and  from  the  results  obtained  and  other  work  whieli 
has  been  done  on  the  same  subject  he  has  been  able  to 
arrive  at  the  following  conclusions.  Below  250  deg. 
C.  the  effect  of  temperature,  particularly  on  steels, 
does  not  give  cause  for  anxiety  in  their  use.  in  ca.ses 
where  the  above  limit  is  not  exceeded.  Many  of  the 
alloys  of  copper  on  the  other  hand,  and  also  those  of 
aluminium,  are  considerably  affected  by  temperatures 
of  250  deg.  C,  and  it  is  unwise  to  assume,  because 
an  alloy  is  as  .strong  as  steel  or  iron  at  ordinary  tem- 
peratures, that  it  will  remain  so  at  higher  teiniiera- 
turei*. 

Temperatures  above  350  deg.  C,  which  may  be 
reached  in  the  case  of  aeroplane  engine  springs,  may 
have  a  very  marked  effect  on  the  elastic  properties 
of  steels.  The  Limits  of  Proportionality  may  become 
quite  small,  there  are  possibilities  of  hysteresis  loops 
at  comparatively  small  ranges  of  stress,  and  the  Jloduli 
of  Rigidity  and  Elasticity  may  be  considerabh-  Ics-. 
tlian  at  ordinary  temperatures. 


We  have  received  from  the  Dominion  Bridge  Com- 
pany. Toronto  Office,  a  copy  of  their  current  Stock  List 
of  Steel  Shapes  and  other  metal  products  available  for 
immediate  shipment.  The  booklet  contains  several 
pages  of  weights,  safe  loads  for  Beams,  Channels, 
Angles,  etc.,  and  general  information.  The  Company 
will  be  pleased  to  forward  a  copy  on  request  to  those 
interested. 
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The  Constitution  of  Coal 

AHSTRAOT  OP  THE  FIRST  OF  FIVE  LECTURES 
DELIVERED  AT  SHEFFIELD  I'XIVERSITY,  EXG 
LAND,  BY  DR.  MARIE  CARMICHAEL  STOPES. 


('oiniiKni  liousp  or  factory  coal,  generally  known  as 
ordinary  bituminous  eoal,  is  banded  or  streaky,  and 
appears'  to  the  naked  eye  to  be  black.  In  most  geological 
text-books  coal  is  classed  as  a  mineral.  The  old  name 
used,  indeed,  to  be  "stone  coal"  but  tlii.s  is  misleading, 
for  coal  is  not  a  mineral  at  all,  but  a  mummy. 

Wliat  is  coal  ?  At  a  meeting  of  the  Society  of  Chem- 
ical Iii(l\istry  in  1918,  I  had  the  temerity  to  define  coal 
provisionally:  "Ordinary  coal  is  a  compact,  stratified 
mass  of  dismMubcred,  mumniified  plants  free  from  all 
niher  niatter.  save  for  tlic  mineral  veins,  partings,  etc., 
which  are  local  impurities".  To  be  coal  the  dejiosit 
must  be  substantially  a  deposit  of  i)lants  alone.  Impure 
coals  may  grade  into  nil  siiales  and  a  variety  of  other 
products. 

In  innminifying  animals  and  human  beings  the  an- 
cient Egyptians  took  out  the  softer  viscera  and  replaced 
lliern  with  resins  and  presei'vative  substances.  Sim- 
ilarly, in  coal  the  softer  jiarts  of  the  plants  are  naturallv 
attaclu'd  first  by  the  bacterial  action  and  decay,  and  the 
"resins"  accumulate,  tending  alone  to  be  represented 
after  llie  decay  of  ])ortions  of  the  soft  tissues  of  th? 
plant  mass. 

There  is  no  foundation  to  the  idea  that  there  was  a 
special  form  of  flora  in  the  "Coal  Measure  ejjochs" 
which  gave  rise  to  tlie  accumulations  forming  coal.  Any 
p(n-tion  of  any  plant  is  cai)able  of  forming  eoal  of  a 
sort.  Thei'e  is  nothing  in  the  Coal  Measure  flora  which 
makes  it  particularly  coal-producing,  for  given  ecjually 
favourable  jihysiographical  conditions  leading  to  accum- 
ulating deposition,  any  other  flora  of  any  other  geo- 
logical epoch  would  make  coal. 

JVie  Locus  of  Coal  Deposits 

In  some  form  or  another,  either  in  lai-ge  lagoons  or 
hikes,  estuaries  or  brackish  marshes,  the  coal-forming 
material  drifted  and  sank.  One  may  classify  the  ways 
of  accumulation  as  follows: — 

In  Sea  Water 

Drifted  land  material,  which  may  travel  far,  settling 
water-logged  beyond  the  reach  of  mineral  detritus. 

Fucoid  Ah/ne.  forming  J^hore  accumulations. 
In  Brackish  Water 

In  situ  material,  the  dro]:)ping  of  coastal  forests. 

In  silii.  or  partly  in  situ  swamp  and  bog  plants. 
In  Fresh   Water 

In  undisturbed  lakes,  from  forest  debris,  or  pui-e 
"plankton"  or  microscopic  life  of  the  lake,  plants  grow- 
ing ill  situ,  or  all  these  mingled. 

In  estuaries,  river  bonds  and  deltas. 

In  large  swamps  interspersed  with  lakes. 
On  Land 

Highland  moors  of  various  types,  mosses,  moorpeats. 

Peat  and  forest,  mingjed  or  alternating. 

Dry  forest  floor  accumulations. 

This  fundamental  fact,  viz.,  that  all  vascular  plants 
share  the  same  chief  types  of  tissue  celts,  is  the  explana- 
tion of  the  gross  similarity  between  coals  of  very  dif- 
ferent geological  ages — for  Cretaceous  or  Tertiary  coals 
may  be  substantially  identical  in  their  response  to  the 
oi'dinary  chemical  tests  with  coals  of  the  Paleozoic  age, 
though  the  species  of  plants  forming  the  two  coals  are 
entirely  different. 

The  Analysis  of  Coal 

The  method  of  dealing  with  coal  must  be  much  more 
accurate  and  refined  before  the  distinctive  contributions 
of  different  plant  species  can  be  recognitions  of  the 


various  tissue  svibstances  widely  scattered  in  all  plants, 
such  as  lignin,  nuclein,  cellulose,  "resin,"  and  so  on. 

The  chemist  who  analyses  coal  in  bulk  for  the  great 
commercial  enterprises  which  use  coal  by  the  hundred 
tons,  has  got  into  the  way  of  presenting  his  analysis  in  a 
form  which  may  be  of  value  to  the  commercial  man,  but 
which  does  not  indicate  in  the  least  the  real  chemical  eom- 
jiosition  of  the  substances  comprising  such  a  mixture. 
Indeed  I  consider  that  the  chemist's  knowledge  of 
coal  at  the  present  moment  is  that  of  the  Dark 
Ages.  It  is  misleading  in  a  way  exactly  parallel 
to  tlie  ciinfiision  in  analysis  which  would  be  ci'eated 
were  a  mixture  of  say,  2(1  different  mineral  com- 
jiounds  pounded  all  together,  analyzed  merely  for 
the  elements.  Yet  in  their  analysis  of  coal  chemists 
]iresent  but  a  crude  tabulation  of  percentage  of  the  ele- 
ments contained,  not  in  any  one  compound  but  in  this 
mixture  of  compounds! 

The  Constitntiem  of  Coal 

Ucali/.irig  this  very  clearly  a  few  years  ago,  I  .set  to 
work  on  certain  differences  in  coal  which  appeared  to  me 
to  be  so  obvious  that  in  a  block  of  coal,  only  a  few 
inches  big,  the  naked  eye  could  detect  four  physically 
diffcicnt  bands  or  zones.  These  microscoiiically  recog- 
nizable ))oition  of  coal  are  to  be  found  in  most  ordinarj' 
bituminous  coal,  and  I  named  them  provisionally  as 
follows : — 

1.  Fusairi — The  e(|uivalent  of  "mother  of  coal", 
' '  minei'al  eoal ' '  etc. 

2.  Durain — The  etjuivalent  of  "dull"  hard  coal. 

;i.  Clarain  and,  4.  Vitrain — together  the  equivalent 
of  "bright"  or  glance  coal.  Sometimes  the  "bright" 
coal  of  an  author  seems  to  be  the  vitrain  only.  Vitrain 
has  a  conchoidal  fracture. 

These  names  do  not  represent  chemical  entities  (with 
the  possible  exception  of  vitrain),  but  they  do  represent 
tangible  entities  of  the  same  useful  order  as  "jet", 
"granite",  or  "cheese". 

The  generally  "streaky"  or  banded  nature  of  a  seam 
of  coal  is  of  varying  magnitude,  and  as  one  magnifies 
a  banded  piece  of  coal  more  and  more  it  becomes  increas- 
ingly api)arent  how  finely  laminated  it  may  be.  The 
average  "dull"  band  is  from  I4  inch  or  more  in  thick- 
sess,  aid  is  all  through  visibly  streaked  with  fine  ien- 
ticles  of  "bi-ight",  while  the  "bright"  portions  are 
streaked  with  very  variable  bands  of  "dull"  and  the 
"bright",  both  the  fusain  and  the  vitrain,  are  all  essen- 
tially lenticular  masses;  these  are  often  so  horizontally 
extended  and  so  thin  that  they  create  the  impression  of 
being  fine  horizontal  bands.  The  fusain  is  the  least 
regular  in  its  arrangement,  but  on  the  whole  its  more 
wedge-shaped  portions  tend  to  lie  so  as  to  be  most  appa- 
rent on  the  surfaces  which  are  split  parallel  to  the 
bedding. 

\'itrain  is  particularly  interesting.  These  brilliant 
bands  arc  more  definitely  distinguishable  from  the  rest 
of  the  coal  than  are  the  bright  clarain  and  the  dull 
durain  from  each  other.  True  vitrain  generally  forms 
a  very  definite  and  often  sharply  straight-cut  band, 
varying  from  2  mm.  to  fi  mm.  or  8  mm.  in  thickness. 
There  are  also  brillant  .streaks  of  smaller  size,  down 
to  almost  hair-like  flecks.  The  larger,  however,  are  more 
typical  of  the  vitrain  zones.  They  are  notably  less 
numerous  than  the  zone,s  of  glossy  bright  clarain  and 
are  differeutiated  by  the  fact  that  clarain,  under  the 
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TMij  Directory  is  published  in  the  interests  of  our  readers.  Buyers  who  are  unable  to  find  out  what  they  desire  arc 
invited  to  communicate  with  the  publishers  of  this  Journal,  who  in  all  probability,  will  be  able  to  give  the  vaesli^-ed 
information. 


ilton.    Out 

Ltd.,  Brantford.  Can. 


Accaiun-lators,  Hydraulic : 

Smalt-'luriier    Macliiiie    Co..    Hair 

The  Dominion  Steel  Products  Co.. 
Air   CompresBors: 

R.    T.    Gllman    &   Co.,    Montreal. 
Alniuinnm: 

A.  C.  Le.slie  Co..  Ltd..  Montreal. 
Ang-le   Bars: 

.'^teel    Company    of   Canaa.    Ltd.. 

United  States  Steel  Products  Co.. 
Barbed   'Wire    Galvanized: 

Steel    Company    of    Canada.    Ltd., 

United  States  Steel  Products  Co.. 

Anchor    Bolts: 

Steel    Company    of   Canaa.    Ltd..    Hamilton.    Ont. 

Axles,  Car: 

Nova  Scotia  Steel  &  Coal  Co..   Limited.   New   Glasgovi 
United  States  Steel  Products  Co..  Montreal. 

Axles,  I^ocomotlve : 

Nova  Scotia   Steel   &  Coal   Co.   Limited.    New   Glasgov 
United  States  Steel  Products  Co.,  Montreal. 

B  trrel  Stock  (Black  Steel  Sheets) : 

Seneca  lion  ft   Steel  Co..  Buffalo.  N.T. 
Steel   Co.   of  Canada.   Ltd..   Hamilton.  Ont. 


Dominion   Iron   &   Steel   Coy..   Ltd..   Sydney.    N. 
United  States  Steel  Products  Co.,  Montreal. 

Bnrs.  Iron  &  Steel: 

Manitoba   Steel   &   Iron   Company 

Canadian    Western    Steel    Co..   Calgary.   Alta. 

Dominion   Iron   &  Steel   Coy..   Ltd..   Sydney,    N. 

Ferguson  Steel  &  Iron  Co..  Buffalo.   N.T. 

'Die    Steel    Company    of    Canada.    Hamilton,    Onl 

Beals.   McCarthy   &   Rogers.   Buffalo.   N.T. 

Nova  Scotia  Steel  &  Coal  Co..  Limited.   New 

Canadian  Drawn  Steel  Co..  Ltd..  Hamilton,  Ont 

Canadian   Tube  &  Iron  Co,   Ltd.,  Montreal. 

Leslie,   A.   C.   &  Co.,    Ltd.,   Montreal. 

Steel  Co.   of  Canada,  Ltd.,  Hamilton,  Ont. 


Glasgow.    N.S 


Glasgow.    NS 


Dominion   Iron   &   Steel   Coy.,   Ltd.,   Sydney. 
Nov.T    Sroli.n    Sleel   *   Coal   Co..   I..imited.    Nev 
Steel   Co.   of  Canada.   Ltd..   Hamilton.  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Billets,    Blooms    and    Slates: 

Dominion    Iron    &    Sleel   Coy.,    Ltd.,    Sydney,    N.    S. 
Nov.-i    S.olia    .Sleel   *   Coal   Co..   Limited.    New   Glasgow,    t 
Steel    Company    of   Canada.   Ltd..    Hamilton.    Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Belting,  Buhber: 

Dunlop    Tire    &    Rubber    Goods    Co..    Ltd..    Toronto.    Onl 
Benzol: 

Dominion    Iron    *    Steel    Coy..    Ltd..    Sydney.    N.    S. 

Steel    Company    of   Canada.    Ltd..    Hamilton.    Ont. 

Binders,  Core: 

Hyde  *  Sons.  Montreal,  Que. 

Bins,  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Reid  &   Prowii   Structural  Steel  &  Iron   Works.    Ltd..  Ton 

•I'oioiiln   Tion    Woilts,   Toronto.   Ont. 

Black  Steel  Sheets: 

B.   &  S.   H.   Thompson  &  Co.,   Ltd. 
Seneca   Iron   &  Steel   Co..   Buffalo,   NT. 
Leslie  &  Co.,   Ltd..  A.  C  Montreal.   P.    Que 
Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 

Blooms  &  Billets; 

Algoma   Steel  Corp.,   Ltd.,   Sault  Ste.   Marie. 
Dominion    Foundries    &    Steel.    Ltd..    Hamilton.    Oni 
Dominion    Iron    &   Steel   Coy..    Ltd..    Sydney.    N.    S. 
Steel  Co.  of  Canada.  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co..  Montreal. 

Boilers: 

Sterling    Engine    Works.    Winnipeg,    Man. 
R.   T.   Oilman   &  Co.,   Montreal. 


Bolts: 

Baines  &   Peckover,   Toronto,  Ont. 
steel   Co    of  Canuda.  Ha..illton,  Ont. 
Canadian   Tube  &   Iron   Co..   Montreal.   P.Q. 


Bolts,  BaUway: 

Nova  Scotia  Steel  &  Coal   Co.   Limited.    New   Glasgoo 
Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 


Box   Annealed   Steel   Sheets: 

B.  &  S.   H.   Thompson  &  Co..   Ltd. 
Seneca  Iron  &  Steel  Co..   Buffalo,    N.T. 
Quigley  Furnace   Specialties   Co.,   New   York 
Dominion  Foundry   Supply   Co.,    Ltd.,   Montreal 
Steel   Co.   of  Canada,   Ltd..   Hamilton.   Ont. 

Brass  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co.,    Ltd..   Toronto 

Brick-insulating': 

Quigley  Furnace  Specialties  Co..   New   York 
Dominion  Foundry  Supply  Co..   Ltd.,   Montreal. 

Bridges : 

Hamilton   Bridge   Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brushes.  Foundry,  Core: 

llyrle  &  Sons.   Montreal.  Que. 

Buildings.  Metal: 

(Vdlar  People.   Limited.  Osliawa.  Ont. 
Hamilton   Bridge  Works  Co.,  Ltd..  Hamilton. 

Car  Specialties: 

Dominion   Foundries  &  Steel.  Ltd..  Hamilton.  Ont. 


Canadian    Mathews  Gravity   Carrier  Co..   Toronto.   Ont. 

Gaskets.  Rubber: 

Dunlop    Tire  &    Rubber   Goods   Co..    Ltd..    Toronto.    Ont 

Cast  Iron  Pipe: 

National    Iron   Corporation.   Ltd.,   Toronto 
Hyde  &   Sons.    Montreal,   Que. 
Canada  Iron  Foundries,  Montreal. 

Castings,  Aluminum: 

Wentworth    Mfg.    Co..    Limited.    Hamilton.    Ont. 

Casting's,  Brass: 

Wentworth  Mfg.  Co..  Limited.  Hamilton.  Ont 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

0:18110^8,  Bronze: 

Wentworth    Mfg.    Co..    Limited,    Hamilton.    Ont. 
AVoma  Steel  Corp.,   Ltd..  Sault  Ste.   Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castingfs,   Gray  Iron: 

Canadian    Steel    Foundries.    Ltd..    Montreal    P.Q 
Klectrical   Fittings  &  Foundry.  Ltd..  Toronto.  Ont. 
Algoma  Steel  Corp..   Ltd..  Sault  Ste.   Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,   Nickel   Steel: 

H\ill   Iron   and   Steel   Foundries,   Ltd.,   Hull.   P.Q. 
''^anadian    Steel    Foundries.    Ltd..    Montreal    P.Q. 
Algoma   Steel  Corp..   Ltd..  Sault  Ste.   Maria. 
Dominion    Steel    Foundry  Co..   Hamilton.   Ont. 
.Toilette  Sleel   Co..  Montreal.  P.Q, 

Castings.  Gray  Iron: 

Reid  *:  Brown  .Structural  Steel  &  Iron  WorKd.  Ltd.,  Term 
Aigoma   .Steel   Corp.,   Ltd.,  Sault  Ste.   Harle. 

Castings,   Malleable: 

Canadian    Steel    Foundries.    Ltd..    Montreal    P.Q. 
Algoma  Steel   Corp..   Ltd..  Sault  Ste.  Marie. 

Cn stings,   St«el: 

Dominion   Foundries 
Algoma   Steel    Corp.. 

foment,  Higrh  Temperature: 

Qnigley  Furnace   Specialties   Co..    New   'iorK. 

Dominion   Foundry   Supply  Co..   Ltd..   Montreal. 
Chrome : 

American    Refractories    Co. 

Chemists: 

Toronto  Testing  Laboratory.  Ltd..  Toronto.  Ont. 
^^ilton    Hersey    Co..    Ltd..    Montreal. 
Charles   C.    Kawin    Co..    Ltd..    Toronto 

Chucks  Iiathe  and  Borlner  MUl: 

The  Dominion  Steel  Products  Co..  Ltd..  Brantford,  CBi: 

Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co..  Fostoria.  Ohio.   U.S.A. 

United  States  Steel  Products  Co..  Montreal. 


Conc-ete  Hardener  and  Waterproofer; 

Reverldge     Supply    Company.     Limited. 


Bolts,  irnts,  Blvots: 

Canadian     Tube    &    Iron    Co .     Ltd       Montreal 
Steel    Companv   of   Canada,   Ltd.,   Hamilton,   Ont. 


s'lltlar   En^isears: 

W    B.   Moore  A  Co  .   Ltd  .    Plttsbnrc    Ps 
W     S,    Tyler   Co.,   Cleve'aod 
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ffloss,  will  always  show  streakiness,  whereas  vitrain  will 
not.  . 

As  observed  by  the  naked  eye,  fmam  occurs  ehietly  as 
patches  and  wedges,  somewhat  flattened  parallel  to  the 
bedding:  plane,  and  often  with  rather  square-cut  ends. 
It  con.sists  of  readily  detachable,  somewhat  fibrous, 
strands.  The  various  "wedges  on  a  bedding  plane  lie  at 
various  angles  to  each  other,  so  that  in  any  given  light 
some  appear  dull  and  .some  glisten. 

Duraiu  is  hard,  with  close,  firm  texture,  which  ap- 
pears granular  even  to  the  naked  eye.  A  broken  face 
is  never  trulv  smooth.  It  always  has  a  finely  lumpy  or 
matted  surface.  Generally  a  few  flecks  or  hair-like  streaks 
of  bright  coal  are  to  be  seen. 

Clarain  occurs  as  bands  of  very  variable  thickness, 
which  are  ultimately  widelj-  extended  lenticular  masses. 
Even  where  streaked  with  durain,  clarain  has  a  defined 
and  smooth  surface  when  broken  at  right  angles  to  the 
bedding  plane.  These  faces  have  a  pronounced  gloss  or 
shine.  This  lustre  is  inherently  banded  and  shows  bands 
of  fine  durain. 

Vitrain  occurs  in  definite  narrow  bands,  sometimes 
straighter  and  flatter  than  the  other  bands  of  coal,  and 
sometimes  more  obviously  lenticular.  The  limiting  layer 
l)etween  the  vitrain  and  "the  contiguous  clarain  or  durain 
is  generally  sharply  marked.  There  is  no  fine  inter- 
banding  detectable,  "but  it  is  a  uniform,  brilliantly  glos.sy, 
vitreous  whole  in  its  texture.  The  conchoidal  fracture  is 
characteristic. 

Under  the  microscope  fusain  is  almost  black,  opaque. 
and  when  it  shows  the  cellular  structure  of  the  wood 
from  which  it  was  formed,  it  re\eals  the  walls  as  much 
thickened  and  the  cell  lumina  as  being  generally  empty. 

Sections  of  durain  show  a  grannlar  matrix  of  roundish 
or  polyhedral  fragments,  the  majority  of  which  are  black- 
ish or  opaque.  The  granules  are  closely  packed  and  form 
a  coherent  mass,  but  mixed  with  them  are  the  most  char- 
acteristic spore  exiues.  The  ground  mass  of  rather 
opaque  granules,  and  the  large,  clear  macrospore  exiues 
tend  to  preponderate.  The  small,  clear,  lenticular  bands 
or  flecks  of  a  more  golden  colour  seen  in  the  durain  are 
streaks  of  clarain.  Other  light  coloured  bodies  to 
l)e  seen  in  the  dui-ain  are  the  supposed  "resin"  bodies. 

Clarain  is  essentially  clear.  Plant  tissues  preserved 
in  it  are  translucent.  Opaque  streaks  of  durain  should  be 
looked  upon  as  an  impurity.  Clarain  is  the  happy  hunt- 
ing ground  of  the  paleontologist  in  .search  of  preserved 
remains  of  the  tissue  composing  coal. 

Vitrain  is  essentially  uniform,  structureless,  and  may 
be  compared  to  a  hardened  glue  or  jelly. 

All  four  substances,  fusain,  durain,  clarain  and  vitrain, 
show  sufficient  variation  and  characteristic  differences 
of  response  to  chemical  tests  to  mark  these  substances  as 
being  distinct  from  each  other.  The  coking  qualities 
of  each  are  markedly  different. 

Both  the  microsco|)ic  study  of  the  petrography  of 
rocks  and  the  microscojjic  study  of  the  internal  struc- 
tures of  metals  at  their  initiation  seemed  researches  i-e- 
mote  from  practical  use.  Both,  however,  have  abun- 
dantly justified  themselves,  not  only  in  the  scientific 
world  but  as  aids  to  practical  men  of  affairs. 

Similarly  I  maintain  that  knowledge  of  the  minute 
structures  and  the  chemical  properties  of  the  individual 
substances  composing  that  highly  complicated  mixture 
known  as  "coal"'  will  be  justified  in  its  turn. 

Indeed  I  am  bold  enough  to  maintain  that  until  we 
attain  to  a  recognition  of  its  differing  essential  com- 
pounds (which  is  the  chemical  worker's  investigation  of 
coal),  the  chemistry  of  coal  will  remain  in  the  Dark 
Ages. 


CANADIAN    METALLURGY    AX    EXPOSITION 


Can;ulian  metallurgy  will  be  well  represeuted  at  the  Eighth 
National  Exposition  of  Chemical  Industries  which  will  lie  held 
this  year  during  the  week  of  September  ll-16th,  at  the  Grand 
Central  I'alace,  New  York.  The  great  raw  material  supplies 
of  the  Dominion.  |)articularly  in  the  matter  of  metallic  ores  and 
the  water  power  iis  yet  undeveloped  and  available  for  use  in 
the  industry,  will  lie  the  subject  for  several  of  the  leading 
Canadian  exhibits  at  the  Exposition.  Among  the  exhibitors 
from  Canada  who  have  contracted  for  space  at  the  1922  Ex- 
position thus  far,  are  included  the  Department  of  Mines  of 
the  Province  of  Ontario,  the  Forest  Product  Laboratories  and 
the  Water  Power  Branch  of  the  Department  of  the  Interior  of 
the  Dominion.  In  the  Canadian  section  of  the  Exposition,  — 
an  entire  section  will  be  given  over  to  the  exhibit  of  Canadian 
products,  —  the  British  American  Nickle  ('ompany  will  have 
a  booth.  The  International  Xickle  Company  will  also  display 
the  proiluets  which  they  manufacture  from  the  ore  to  the  fin- 
ished metals  and  derivatives.  The  Scientific  Press  of  Canada 
will  be  represented  by  the  Canadian  Mining  .Journal,  Iron  and 
Steel  of  Canada,  the  Canadian  Textile  .lournal,  the  Pulp  and 
Paper  Magazine  of  Canada,  and  Canailian  Chemistry  and 
Metallurgy  will  be  there. 

While  the  Canadian  exhibitor.?  will  exploit  the  raw  materials 
of  the  provinces  and  illustrate  the  opportunities  for  American 
capital  in  Canada,  the  chemical  and  chemical  equipment  in- 
dustries of  the  United  States  will  have  on  display  practically 
all  the  products  used  by  the  consuming  industries  of  the 
Dominion.  Every  coiu'eivable  tA^pe  and  grade  of  chemical 
product  for  mining  and  metallurgical  operations  will  be  shown 
by  the  manufacturers  who  will  display  their  wares  at  the 
Exposition.  As  for  chemical  machiner}',  everything  from  the 
largest  crushing  mills  to  the  most  delicate  of  precision  instru- 
ments will  be  shown.  Special  sections  will  be  given  over  to 
various  phases  of  industry.  The  Power  Section  «ith  its  com- 
bustion efficiency  devices  for  fuel  conservation  and  general 
combustion  problems  will  be  one  of  the  largest  at  the  Ex- 
position. A  section  given  over  to  fire  fighting  apjiaratus  for 
chemical  and  other  special  uses  will  show  the  latest  develop- 
ments in  this  field.  Photographic  materials,  especially  the  use 
of  photomicroscopic  work  in  the  industries  with  particular  ref- 
erence to  metallurgy  and  the  broader  use  of  microscopic  work 
in  the  metal  industries  including  iron  and  steel,  have  been 
given  a  special  section  in  which  the  booth  of  the  Technical 
Photographic  and  Microscopical  Society,  the  members  of  whi(di 
have  done  remarkable  work  in  industrial  photography,  will 
be   one   of   the   leading   attractions. 

Other  branches  of  industry  which  will  have  special  group 
exhibits  among  the  expected  4.50  firms  participating  will  lie 
the  Container  Section.  All  tj'pes  of  new  developments  in  ship- 
ping containers,  barrels,  cases,  cartons,  and  the  like,  will  be 
displayed  in  conjunction  with  packaging,  labeling,  conveying 
and  loading  machinery.  In  the  fire  fighting  section,  apparatus 
for  the  prevention  of  dust  explosions  in  mills,  industrial  plants, 
grain  elevators,  mines  and  factories,  will  also  be  shown.  To 
date,  some  400  exhibitors  have  contracted  for  space  and  ar- 
rangements are  being  made  for  450.  This  figure  compares  with 
83  exhibits  at  the  original  Chemical  Exposition  back  in  191.5 
and   with   427   in   1921. 

Among  the  speakers  who  are  schedule<l  thus  far  are  Herbert 
Hoover,  secretary  of  Commerce  of  the  United  States,  on 
"Standardization  and  What  It  Can  Do  For  the  American 
Chemical  Industry",  and  Wayne  B.  Wheeler,  general  counsel 
for  the  Anti-Saioon  League  on  "The  Attitude  of  the  Anti- 
Saloon  League  Toward  Industrial  Alcohol.''  Others  of  ^interest 
to  the  mtal  industries  include  "Standardization  of  Fir'e  Clays 
and  Refractories"  by  Ross  C.  Purdy,  secretary  of  the  American 
Ceramic  Society  and  Chairman  of  tne  Committee  on  Refrac- 
tories of  the  American  Society  for  Testing  Materials;  "Stand- 
ardized Testing  Apparatus"  by  N.  F.  Harriman  of  the  United 
States  Bureau  of  St.andards:  and  "What  Has  Been  Accom- 
plished in  the  Standarization  of  Scientific  Apparatus"  by 
J.  M.  Roberts,  secretary  of  the  Association  of  Scientific  Ap- 
paratus Makers  of  the"  United  States.  The  Moving  Picture 
program  includes  a  number  of  reels  on  metallurgical  subjects, 
including  "The  Preparation  of  Nickle  and  Securing  Copper  as 
a  By-Product"  in  four  reels  accompanied  by  a  spoken  discus- 
sion", courtesy  of  the  International  Nickle  Co.;  "Prospecting 
for  Gold  in  Northern  Ontario"  and  "Assaying  for  Gold  in 
Northern  Ontario"  by  courtesy  of  the  Ontario  Department  of 
Mines.     Other  details"  of  the  program  will  be  announced  later. 
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THRIFTY  CANADIANS 

Tliere  is  a  belief  eurrent  tlirougliout  Canada  that  we 
have  now  attained  the  state  ol  nationliood.  Canada's  ex- 
perience in  the  Great  War  is  judged  (in  the  iuain,eorreetly  j 
to  be  to  our  country  what  tlie  twenty-first  birthday  is  to  a 
young  man.  But  like  the  young  man,  Canada  has  a  long 
way  to  go,  and  a  hard  way  at  that,  before  we  can  pride 
ourselves  on  having  attained  the  essential  attributes  of 
nationhood. 

As  with  a  young  man,  so  with  a  young  nation,  earning 
power  and  financial  solvency  are  the  touch-stones  of  ma- 
terial well-being.  In  our  case,  no  one  will  question  Can- 
ada's ability  to  produce  wealth  beyond  the  average  even 
of  young  countries ;  nor  does  our  country's  financial  status 
alarm  the  well-informed,  even  though  it  may  press  hard 
upon  those  in  authority  upon  whom  devolves  the  duty  of 
paying  Canada's  bills.  It  is  the  present  wide-spread 
spendthrift  habit  of  Canadians  that  is  a  matter  of  grave 
concern  to  those  who  take  time  to  consider  seriously  the 
national  well-being. 

Nature  has  been  so  bountiful  to  us  that  the  average 
Canadian  earns  a  competence  with  comparative  ease.  True, 
we  are  a  nation  of  workers,  and  our  average  production  is 
high.  But  the  Canadian  does  not  have  to  struggle  for  a 
livelihood  as  does  a  German,  a  Frenchman  or  a  Japanese. 
This  is  a  fortunate  circumstance  that  will  stand  us  in  good 
stead  for  generations  to  come,  if  we  use  the  privilege 
rather  than  abuse  it. 

At  present  the  average  Canadian  is  inclined  to  waste 
the  treasure  that  nature  provides.  It  is  a  case  of  "easy 
come — easy  go."  We  have  still  to  learn  the  lesson  that 
has  taught  every  peasant  in  France  the  value  of  a  bank- 
account,  and  that  made  Britain  the  world's  creditor.  Only 
the  merest  fraction  of  Canadians  have  yet  learned  t'> 
save  and  to  invest.  Until  the  lesson  of  thrift  has  been 
well  ground  into  us,  we  will  continue  to  be  on  a  par  with 
the  reckless  youth  whose  new-found  freedom  from  parental 
authority  results  in  an  orgy  of  expenditure — with  its  in- 
evitable  results. 

Canada  is  fortunate  in  having  at  present  a  Minister  of 
Finance  who  is  fully  aware  of  our  besetting  sin  (in  the 
financial  way),  and  who  is  determined  to  exert  every 
means  within  his  power  to  help  his  countrymen  to  over- 
come it.  Mr.  Fielding's  announcement  that  the  Victory 
Bonds  issued  in  1917,  which  mature  December  1st  of  this 
year,  can  be  converted  on  favourable  terms  into  anotlier 
issue  of  Dominion  bonds,  is  an  inducement  to  a  host  of 
small  investors  to  carry  on  the  good  habit  they  inaugurated 


five  years  ago.  The  elimination  of  the  tax-free  conces- 
sion will  make  the  new  loan  less  attractive  to  large  in- 
vestors, and  that  is  not  to  be  regretted. 

We  hope,  and  believe,  that  the  growing  spirit  of  na- 
tionalism will  be  sufficient  at  this  time  to  induce  a  general 
response  to  the  test  now  provided  by  our  veteran  Minister 
of  Finance.  We  must  learn  to  be  thrifty,  for  our  own 
sakes  as  well  as  for  the  sake  of  our  eountrv. 


SCARCITY  OF  FLUORSPAR  PREDICTED 

The  United  States  Bureau  of  Mines  has  recently  con- 
ducted an  examination  of  the  fluorspar  deposits  of  South- 
ern Illinois  and  Western  Kentucky,  whence  is  derived  the 
larger  part  of  this  continent's  supply.  Mr.  R.  B.  Ladoo, 
the  officer  of  the  Bureau  who  made  the  examination,  con- 
cludes that,  unless  new  deposits  of  fluorspar  are  found, 
there  will  be  a  decided  shortage  of  the  mineral  within  a 
few  years,  known  reserves  now  being  of  small  dimensions. 

When  the  steel  industry  was  booming,  Canadian  fluor- 
spar, from  the  Madoc  district,  Ontario,  found  a  ready  mar- 
ket. Since  the  boom  broke  Canadian  fluorspar  has  not 
been  able  to  compete  with  the  imported  mineral.  Mr. 
Ladoo's  conclusion  is  of  decided  interest  to  Canadian  fluor- 
spar operators,  as  well  as  to  iron  and  steel  men. 


HIGH    PRICES   OF    COAL    TO    REMAIN 

It  now  seems  to  be  assured  that  all  Canada's  domestic 
resources  of  coal  will  be  available  during  the  coming 
winter.  The  7,000  miners  of  Alberta  and  eastern  British 
Columbia  have  voted  by  an  overwhelming  majority  to  ac- 
cept the  recent  offer  of  the  operators.  Tlie  12,000  miners  of 
Nova  Scotia  have  approved  by  a  large  majority  the  com 
))romise  effected  by  tlieir  leaders  with  the  British  Empire 
Steel  Corporation,  and  are  back  at  work.  Meantime  the 
coal  mines  at  Vancouver  Island  and  New  Brunswick's  one 
pit   are    being   worked   to   capacity. 

Throughout  this  period  of  acute  disagreement  over 
wages,-  it  has  been  obvious  that  both  the  operators  and 
the  miners  of  Alberta  have  been  closely  allied  with  the 
respective  organizations  across  the  border.  Hence  it  was 
a  foregone  conclusion  that  when  indu.itrial  peace  was  fore- 
siiadowed  and  finally  declared  in  the  bituminous  coal 
fields  of  the  United  States  a  similar  settlement  would  be 
made  in  Western  Canada.  In  District  No.  18,  U.M.W.A., 
as  in  the  United  States  the  compromise  effected  is  mainlv 
in  favour  of  the  miners.  The  time  for  the  reduction  in  the 
wages  of  coal  miners,  which  will  assuredly  come  eventuallv 
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as  must  a  reduction  in  the  wages  of  all  labour  still  unduly 
enhanced,  has  been  postponed  indefinitely. 

In  Nova  Scotia  the  case  has  been  somewhat  different. 
Special  conditions,  including  the  old-time  agreement  of 
partial  non-interference  by  U.M.W.A.  headquarters  in 
local  Nova  Scotian  affairs,  postponed  the  final  "show 
down".  The  representatives  of  the  British  Empire  Steel 
Corporation  made  offers  to  the  miners  from  time  to  time, 
which  we  believe  to  be  as  high  as  the  conditions  at  those 
various  times  warranted.  When  tiie  awards  of  the  two 
recent  arbitration  boards  were  made,  there  seemed  a  dis- 
tinct likelihood  of  the  reduction  in  the  cost  of  producing 
coal  in  the  United  States,  with  a  consequent  all-round  re- 
duction in  selling  price.  Since  then  those  hopes  have  gone 
glimmering.  It  is  now  certain  that  the  wages  of  miners  in 
the  United  States  will  remain  at  or  near  the  war-time  peak 
for  some  time  to  come.  There  is  no  doubt  that  this  fact 
led  the  British  Empire  Steel  Corporation  to  make  their 
attractive,  though  belated,  offer  to  the  miners  on  August 
13th  and  likewise  made  it  possible  for  them  to  agree  to 
the  similar  terms  that  are  now  before  their  miners.  The 
special  concession  to  the  miners  is  the  long-term  agree- 
ment that  has  been  effected.  As  it  is  beyond  question 
that  the  company  intend  to  live  up  to  this  agreement,  we 
may  take  it  to  mean  that  in  the  judgment  of  these  opera- 
tors, coal  prices  on  this  continent  are  destined  to  remain 
at  their  present  high  level  for  an  indefinite  period. 

The  terms  of  settlement  of  these  strikes  can  afford  us 
comfort  for  the  immediate  future;  we  shall  not  go  without 
fires  or  railroad  service  during  the  coming  winter.  But 
what  of  the  more  distant  future.'  Coal  is  the  basis  of  the 
world's  industrial  system,  as  well  as  the  main  source  of 
our  artificial  light  and  heat.  With  this  point  in  mind, 
British  industrial  leaders  fought  to  a  finish  the  demands  of 
British  miners  for  what  has  been  determined  as  more  than 
their  fair  share  of  the  nation's  income.  The  miners  of 
Britain  are  now  working  hard  for  a  living,  as  are  all 
their  fellow-citizens.  The  British  nation  judged  their 
case  and  refused  their  demands.  On  this  side  of  the 
water  the  issue  has  not  been  so  clear-cut,  and  the  decision 
now  arrived  at  savours  of  temporising.  Neither  miners 
nor  operators  have  been  fighting  on  behalf  of  the  public, 
and  the  public  has  not  been  sufficiently  interested  to 
exert  its  undoubted  right  to  decide  the  question.  Conse- 
quently the  active  disputants,  finding  that  the  third  party 
to  the  dispute  is,  to  all  intents  and  purposes,  blind  to  the 
issue,  have  agreed  to  close  the  argument,  and  to  make  the 
third  party  pay.  Thus  the  net  result  of  all  this  hubbub  is 
that  the  miners  will  continue  to  receive  wages  out  of  pro- 
portion to  the  service  tliey  render  the  community,  the 
operators  will  pass  on  the  bill  for  this  to  the  public,  coal 
will  remain  at  a  high  price,  and  the  much-desired  defla- 
tion in  the  cost  of  living  will  be  prevented  for  we  know 
not  how  long. 

If  we  need  any  corroboration  of  the  soundness  of  these 
deductions,  we  need  only  refer  to  the  recent  action  of  the 
United  States  Steel  Corporation  in  increasing  the  wages  of 
their  employees.     These  wages  had   been   reduced  toward 


the  low  level  it  was  desired  to  attain  throughout  industry. 
Now  this  low  level  seems  impossible  of  attainment,  and 
the  Steel  Corporation,  in  mere  justice  to  their  employees, 
have  raised  their  wages  once  more. 

So,  as  usual,  the  average  citizen  will  have  to  foot  the 
bill.  Those  whose  remuneration  is  now  at  or  near  the  pre- 
war level  will  feel  this  most.  When  a  sufficient  propor- 
tion of  these  average  citizens  realize  clearly  that  the  wages 
paid  to  specially  privileged  classes  of  labour  are  paid  by 
themselves,  then,  and  only  then,  will  equality  be  acliieved 
and  justice  meted  out. 


A    HUNDRED    YEARS    AGO 

To  niulerstaiul  the  present  and  see  as  far  as  may  be 
into  the  future,  one  must  .study  the  past. 

It  is  nearly  a  luindred  years  since  there  was  written 
the  two-volume  aeeount  of  Five  Years  Residence  in  The 
Canadm,  by  Edward  Allen  Talbot,  Esci.  of  the  Talbot 
Settlement,  Upper  Canada.  Among  his  shrewd  obser- 
vations is  the  following  account  of  Canada's  first  attempt 
a'  a  domestic  production  of  iron  and  iron  manufactures: 

"Iron  Ore  is  exceedingly  plentiful  in  various  Dis- 
tricts: It  is  of  the  kind  called  'Shot-ore'  [bog  ore!]. 
In  Upper  Canada,  however,  there  are  only  two  Iron  or 
Metal  Foundries, — one  in  the  neighbourhood  of  Long 
Point,  on  the  shores  of  Lake  Erie, — and  tlie  other  in 
the  township  of  Marmora,  Midland  District.  The  former, 
which  is  now  in  extensive  operation,  has  been  established 
by  a  small  company  of  Americans  from  the  .State  of 
New  York ;  the  latter  belongs  to  Mr.  Charles  Hayes,  of 
the  house  of  W.  and  R.  Hayes,  in  Bridge-street,  Dubblin. 
How  far  these  gentlemen  may  succeed  in  money-making, 
remains  yet  to  be  proved !  If  the  difficult.y  of  procuring 
labour  were  not  .so  great,  and  the  price  of  it  not  so  high, 
I  should  entertain  no  doubt  of  their  ultimate  success. 
But  in  a  country,  where  the  commonest  labourer  will 
not  work  at  a  manufactory  of  this  nature  for  less  than 
£40  per  annum,  beside  his  board  and  lodging,  the  pros- 
pect of  emolument  to  the  adventurer  is  very  dubious. 
One  thing,  however,  is  certain ;  if  any  kind  of  manu- 
factory succeeds  in  Canada,  it  must  be  this.  Potash- 
kettles,  stoves,  sugar-boilers,  and,  in  fact,  every  article 
of  wrought  or  cast  iron,  are  in  great  request.  The  only- 
question  that  remains  to  be  answered,  is,  'Canno'  the 
merchants  who  import  these  articles  from  Europe,  af- 
ford them  at  as  low  a  rate  as  tho.se  who  manufacture 
them  in  Canada?'  To  throw  some  light  upon  this  sub- 
ject, I  shall  just  mention  the  prices  of  such  articles  at 
Niagara,  which  is  nearly  200  miles  higher  up  the  coun- 
try than  here.  Hayes's  p'onndry  cast  metal  of  every 
description  sells  by  retail  at  four  pence  per  pound : — 
English  bar  iron,  at  twenty  .shillings  per  hundred  weight : 
— And  steel,  at  six  pence  per  pound." 

Fancy!  Wages  at  less  than  $200  a  year  witli  board  and 

lodging,  castings  selling  at  eight  cents  a  pound,  retail 

bar  iron  at  .$4.i50  a  hundred  and  steel  twelve  eent.s  a 

pound!    Tho.se  were  the  conditions  in  Canada  a  hundred 

[  yeai's  ago   when  these   adventurous  pioneers   began   to 
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found  a  Caiiailiau  iron  iudustry.  This  was  not  quite 
the  first  attempt.  In  1800  or  thereabouts  a  small  iron 
furnace  was  built  at  Furnace  Falls,  now  Lyndhurst, 
on  the  GanaiuKiue  River,  and  an  attempt  was  made  to 
use  a  small  hematite  deposit  which  had  to  be  drawn  a 
long  distance.  Fmm  the  fact  tiiat  the  attempt  to  east 
l)ots  and  kettles  from  tlic  pi;^'  ii-nii  was  a  complete  failure, 
it  is  uot  surprising'  tliat  this  eiilerprise  was  aliandoned 
after  a  two  yeai's"  trial. 

About  IHl.'i  eame  the  second  attempt  by  J(jhn  Mason, 
an  Englishmau  ,\vhii  built  a  furnace  to  use  tlie  bog  ore 
of  Norfolk  County,  Lake  Erie.  But  his  furnace  went 
to  pieces  after  a  few  tons  of  pig  had  been  produced, 
and  anothei-  failure  was  recorded.  Whether  due  to  this 
oi-  not,  tlie  unfortunate  Mason  did  not  survive  the  death 
of  his  business.  In  18"20  Joseph  Van  Norman  with  two 
associates  bouiiiit  and  re-built  the  furnace,  which  was 
blown  in  in  18:22,  and  thus  began  the  first  successful 
Canadian  iron  industry.  It  lasted  until  1847,  when  it 
was  closed  owing  to  scarcity  of  ore  and  fuel.  The  fur- 
nace produced  700  to  800  tons  of  pig  iron  a  year,  run- 
ning only  8  (H-  !)  months.  As  there  was  no  market  for 
pig  iron,  it  was  cast  into  pots,  kettles,  stoves,  and  other 
castings  needed  by  the  settlers.  The  huge  potash  kettles 
used  in  making  potash  from  wood  ashes  may  still  be 
seen  in  some  Ontario  farm  yards. 

It  is  likely  that  Van  Norman  and  his  partners  wer" 
"the  small  company  of  Americans  from  the  State  of 
New  York",  alluded  to  by  Talbot.  Van  Norman  "suc- 
ceeded in  monej'-making",  but  his  contemporary  Hayes 
or  Marmora,  was  not  so  successful.  He  deserved  to  suc- 
ceed, if  resource'fulness  could  have  carried  him  through. 
It  is  told  of  him  tahat  once  when  the  supply  of  charcoal 
gave  out  he  kept  his  furnace  going  with  wood  and  actual- 
ly produced  pig  iron !  The  cause  of  failure  was  difficul- 
ties of  tra)isportation,  — a  thii-ty-two  mile  haul  to  Belle- 
ville over  unpeakable  roads.  These  were  very  different 
conditions  from  those  under  which  Van  Norman  carried 
on  his  business  on  the  shore  of  Lake  Erie,  as  Van  Norman 
himself  found  to  his  cost  when  in  1847  he  took  over  the 
Marmora  w-orks  and  lost  all  he  had  made  in  the  Lake 
Erie  busine.s.s.  All  of  this  points  to  the  conclusion  that 
has  now  become  axiomatic.  Even  in  these  days  of  rail- 
ways j)ur  iron  masters  place  great  dependence  upon  the 
aid  of  our  navigable  waterways. 


FKKRO-SILICON  FROM  FELDSPAR 

For  lialf  a  century  past,  researchers  have  been  attempt- 
ing to  find  an  economically  feasible  method  of  making  the 
potash  of  feldspar  available  for  human  use.  All  the  mul- 
titude of  processes  tried  out  up  to  the  present  have  failed 
of  commercial  success.  Nevertheless,  the  reward  of  a  suc- 
cessful issue  would  be  so  great  that  attempts  are  still 
under  way,  and  eventually  a  process  capable  of  successful 
operation  is  certain  to  be  evolved. 

Most  of  the  processes  tried  out  are  foredoomed  to 
failure  because  they  aim  at  the  recovery  and  use  only  of 
the  potash  in  the  mineral — at  best  13  or  14  per  cent,  of  its 
bulk.  It  can  be  safely  postulated  that  the  successful  pro- 
cess must  provide  for  the  use  of  at  least  the  major  part  of 


the  feldspar.  A  connnercially  pure  potash  feldspar  will 
contain,  let  us  say,  05  per  cent,  silica,  18  per  cent,  alumina 
and  13  per  cent,  potash,  the  remainder  being  maanly  soda. 
If  we  are  to  make  use  of  the  major  part  of  the  'spar  wc 
iiuist  use  this  silica. 

A  short  time  before  lie  died,  in  1920,  J.  E.  Johnson,  Jr., 
the  eminent  American  iron  metallurgist,  applied  for  patents 
that  described  the  manufacture  in  the  electric  furnace 
of  ferro-silieoii  from  potash  feldspar  and  scrap  iron,  the 
potash  to  be  volatilized  by  the  extreme  temi)erature  of  the 
furnace,  and  the  fume  caught  and  condensed.  Now  we 
hear  of  a  similar,  but  simpler,  process,  said  to  be  in  actual 
operation  in  Sweden.  Ferro-silicon  is  made  from  the  same 
ingredients,  but  the  potash  is  not  volatilized  and  remains 
in  the  slag  in  combination  with  the  alumina  and  other  slag- 
making  ingredients  of  the  charge.  This  slag,  from  which 
the  potash  is  readily  dissolved,  is  ground  and  applied 
directly  to  the  fields  as  fertilizer. 

If  a  process  such  as  this  is  actually  feasible,  it  presents 
an  excellent  opportunity  to  Canadian  manufacturers  of 
ferro-silicon.  There  are  very  large  bodies  of  potash 
feldspar  readily  accessible  along  navigable  water  routes 
as  well  as  along  existing  railways.  As  electricity  is  already 
the  source  of  power  used,  no  radical  change  in  the  present 
method  of  manufacture  would  be  necessary. 

The  reputed  successful  operation  of  this  process  in 
Sweden  may  point  the  way  to  one  more  Canadian  industry, 
well  founded  on  our  mineral  resources  and  our  cheap  hydro- 
electric power. 


EDITORIAL  NOTES 
A  new  process  for  the  production  of  iron  and  steel, 
which  has  not  yet  received  from  Canadians  the  attention  it 
deserves,  is  that  now  in  operation  at  Grenoble,  France,  re- 
ferred to  before  in  these  columns.  The  oxide  or  sulphide 
of  iron  is  dissolved  to  form  ferrous  chloride,  from  which 
solution  the  iron  is  plated  out,  in  its  purest  form,  on  a 
rotating  mandrel  by  means  of  the  electric  current.  At 
present  the  principal  product  is  boiler  tubes,  for  which  the 
highly  ductile  iron  is  eminently  suited.  The  metal  is 
99.97  per  cent  iron.  By  means  of  using  an  electrolytic, 
instead  of  an  electrothermic  process,  the  energy  of  the 
electric  current  is  almost  completely  made  useful,  in  con- 
trast to  the  electric  furnace,  where  a  large  fraction  of  the 
energy  is  dissipated  as  sensible  heat.  This  process  would 
seem  to  be  eminently  suited  to  Canadian  conditions. 


TENDERFEET 


Twilight  was  dying  into  dusk.     The  moon. 

New-risen,  gave  promise  of  rich  radiance  soon 

To  silver  stream  and  forest  and  high   hills, 

Where  barren  boulders  posed  as  sentinels. 

The  loon,  unseen,  poured  out  his  harsh  refrain, — 

Harsh,  yet  harmonious  in  its  dying  strain. 

A  mystic  glamour  brooded  o'er  the  scene ; 

All  was  precisely  as  it  should  have  been. 

Pipes  lit,  meal  done,  and  flies  not  too  malicious — 

But  no  one  volunteered  to  wash  the  dishes  ! 

ANON. 


156 


RON     AND     STEEL     OP     CANADA 


September,   1922 


Why  The  Refractory  Is  A  Factor  In  Furnace  Life  and  Capacity 

By   1.  S.   PIETERS,  Engineering  Dept.,  Joiiitless  Fire 
Brick  Co. 


In  the  modern  boiler  room  the  furnace  imposes  the 
limitation.  How  soon  tlie  limitation  is  encountered  depends 
upon  liow  carefully  the  furnace  is  designed  and  the  wisdom 
used  in  the  choice  of  materials  conprising  it.  It  is  only 
comparatively  recently  that  the  importance  of  the  furnace 
has  been  fully  appreciated. 

It  is  the  furnace  that  determines  the  maximum  combus- 
tion efficiency  that  can  be  attained;  it  decides  the  econ- 
omical efficiency  that  should  be  maintained.  It  is  the 
furnace  that  is  usually  the  first  to  wear  out  and  so  compel 
a  shut  down  for  repairs.  It  is  also  the  factor  that  ordinarily 
determines  how  "hard"  a  boiler  or  a  fire  can  be  worked. 
The  more  closely  boiler  room  operation  is  examined  the 
more  apparent  will  it  be  that  the  furnace  is  all-important. 
A  study  of  conditions  shows  immediately  why  this  is  the 
case.  Further,  it  explains  why  of  recent  years  the  furnace 
has  come  in  for  the  largest  amount  of  attention  and  the 
most  radical  changes. 

Perhaps  the  most  prominent  tendency  during  the  last 
few  years  has  been  that  of  operating  boilers  at  higher 
rates  of  evaporation.  One  boiler  horsepower  is  nominally 
equivalent  to  10  sq.  ft.  of  boiler  heating  surface;  when 
every  10  sq.  ft.  of  heating  surface  evaporates  34.. 5  lbs.  of 
water  per  hour,  the  output  is  said  to  be  one  boiler  horse- 
power. Actually,  however,  three  to  five  times  this  amount 
of  water  may  be  evaporated  for  every  square  foot  of  heat- 
ing surface.  This  means  that  somewhat  more  than  three 
to  five  times  the  amount  of  coal  must  be  burned  in  the 
furnace  to  evaporate  this  larger  amount  of  water.  By 
working  existing  equipment  many  times  harder  than  the 
nominal,  a  given  investment  is  made  more  useful  or  the 
money  sunk  in  new  apparatus  may  be  reduced.  It  pavs 
to  work  apparatus  "hard." 

Higher  combustion  rates  necessitates  radical  changes 
both  in  the  design  of  the  furnace  and  the  materials  that  go 
to  make  it.  Larger  furnace  volumes  are  required  so  that 
the  larger  quantity  of  air  and  gas  may  mix  with  that  in- 
timacy so  necessary  for  complete  combustion.  As  ignition 
is  largely  a  matter  of  time  as  well  as  temperature  it  has 
been  necessary  to  increase  the  length  of  flame  travel  as 
well  as  the  space  available  for  mixing  the  air  and  com- 
bustible gases.  To  accomplish  this,  the  height  as  well  as 
the  volume  of  the  furnace  has  had  to  be  increased. 

Because  of  the  larger  quantities  of  coal  going  into  the 
furnace  at  these  high  evaporation  rates,  the  fuel  beds  are 
thicker  and  so  offer  higher  resistance  to  the  flow  of  air. 
Higher  drafts  thus  become  necessary  as  well  as  much 
larger  volumes  of  air.  Mechanical  draft  is  resorted  to, 
therefore,  to  handle  the  air  and  mechanical  stokers  are 
used  to  handle  the  fuel. 

In  consequence  of  these  developments  the  furnace  prob- 
lems that  have  come  about  are  twofold.  They  are  those 
due  to  higher  temperatures  on  the  one  hand  and  those  due 
to  mechanical  consideration,s — greater  height  and  greater 
volume — on  the  other,  and  they  are  closely  interrelated. 
Before  discussing  the  problem  on  account  of  the  higher 
temperatures  and  larger  furnaces  or  attempting  to  explain 
why  they  occur  or  how  they  may  be  mitigated  and  even 
eliminated  altogether  for  long  periods,  a  thorough  under- 
standing of  what  the  furnace  walls  and  interior  must  ac- 
complish is  worth  while. 


i'onditions   thr    Fiinuitr   Mii.st   Mrit 

The  structure  that  constitutes  the  furnace  must  not  only 
have  sufficient  strength  to  sup))ort  itself  at  all  temper- 
atures tiiat  may  occur,  but  it  must  be  capable  of  sup- 
porting whatever  loads  may  be  applied  to  it  and  whatever 
stresses  may  be  exerted  over  the  range  of  temperature  that 
occurs  under  the  most  extreme  conditions. 

Part  of  the  furnace,  the  inside,  must  be  capable  of  with- 
standing for  a  reasonable  length  of  time  the  highest  tem- 
peratures produced  in'  the  furnace — namely  temperatures 
between  2,800  and  3,000  deg.  F.  It  must  also  be  capable 
of  standing  up  under  the  erosion  and  attrition  of  coal,  ash 
and  clinker  passing  along  it  and  adhering  to  it  as  well  as 
ittack  by  the  fireman's  slice  bar  while  he  endeavors  to 
l)reak  off  lumps  of  clinker  and  molten  ash.  The  furnace 
lining  must  not  be  chemically  reactive  with  the  ash  and 
clinker  or  impurities  in  the  coal  (which  usually  have  low 
fluxing  temperatures)  otherwise  the  lining  will  surely  flux 
and  melt.  It  should  have  a  minimum  coefficient  of  ex- 
pansion and  contraction.  The  material  must  not  be  brittle 
or  it  will  crack  on  rapid  heating;  but  it  must  be  tough  so  as 
not  to  be  susceptible  to  abuse.  It  should  not  be  too  porous 
otherwise  it  will  allow  air  to  flow  from  the  outside  into 
the  furnace;  this  cool  air,  of  course,  lowers  the  furnace 
temperature,  wastes  heat  and  fuel,  may  cause  damage  to 
the  intensely  hot  boiler  heating  surfaces,  may  overtax  an 
already  overloaded  stack  and  hasten  the  spawling  of  the 
refractory  in  the  furnace.  The  flow  of  heat  from  the  in- 
side to  the  outside  should  be  a  minimum. 

Each  of  these  requirements  —  refractoriness,  physical 
strength,  surface  hardness,  low  expansion  and  contraction 
coefficient  over  a  wide  temperature  range,  low  heat  con- 
ductivity, imperviousness  to  air  —  is  of  vital  importance. 
These  characteristics  and  requirements  differ  so  widely 
that  no  one  material  can  meet  them  all.  Therefore,  fur- 
nace walls  and  settings  are  no  longer  made  up  of  one  ma- 
terial as  was  once  the  case  but  three,  four  or  more  materials 
are  used.  Each  serves  an  entirely  different  and  distinct 
purpose ;  and  in  this  way  each  material  can  be  chosen  spe- 
cifically for  the  special  condition  it  must  meet. 

This,  in  brief,  explains  why  the  furnace  of  brick  or  even 
of  two  different  kinds  is  rapidly  disappearing.  It  is  the 
reason  why  the  modern  furnace  with  the  longest  life,  lowest 
upkeep  cost  and  highest  thermal  efficiency  working  under 
the  extremely  severe  conditions  of  today  is  now  invariablv 
composed  of  three  and  sometimes  four  and  five  different 
materials. 

Tiipical    Furnace    Difficulties 

Most  furnace  troubles  originate  inside  the  furnace  and 
these,  in  turn,  contribute  to,  if  they  do  not  actually  cause 
those  that  take  place  on  the  outside.  Usually  the  trouble 
starts  at  the  joints  between  bricks.  Every  joint  is  a  weak- 
ness and  every  layer  of  cement  or  mortar  a  possible  source 
of  trouble.     It  is  very  easy  to  understand  why. 

Each  brick  expands  and  contracts  individually  accord- 
ing to  its  individual  characteristics  and  the  temperature  to 
which  it  i?  subjected.  Bricks  differ  quite  widely  among 
themselve."  in  shape,  size  and  ability  to  stand  up  under 
high  temperatures;  some  shrink  more  than  others  and 
some  never  reach  normal  size  again  after  heating.  Bricks 
that  are  not  true  to  size     and  shape  exert     a  side  thrust 
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against  adjacent  bricks.  Bricks  that  are  too  hard  are  often 
brittle  and  crack  with  sudden  temperature  changes,  on 
account  of  internal  pressure  due  to  unequal  heating  or 
external   pressures. 

Consequently,  the  interior  surface  of  the  furnace  lining 
when  of  brick  may  be  smooth  and  have  all  bricks  flush 
when  first  placed  into  service  but  it  soon  assumes  a  rough 
and  ragged  surface  to  the  fire  as  the  individual  bricks  work 
about  and  some  retire  and  others  tend  to  protrude  into 
the  furnace  chamber.  Those  bricks  that  are  most  exposed 
to  the  intense  heat  are  the  first  to  melt  at  the  corners  and 
edges.  As  thev  wear  down,  other  bricks  gradually  pro- 
trude and  these  too  melt  so  that  an  endless  cycle  of  de- 
terioration goes   on. 

The  cement  used  to  hold  the  bricks  together  is  a  source 
of  trouble  in  the  majority  of  furnaces  using  brick.  It  is 
an  important  factor  in  determining  the  strength  of  a  wall 
as  well  a.s  the  thermal  efficiency  of  the  furnace  and  its 
life. 

The  layer  of  cement  must  necessarily  be  very  thin — the 
thinner  the  better.  On  cooling  after  being  heated,  it 
usually  shrinks  and  hardens.  This  weakens  the  joint,  of 
course,  and  leaves  voids  where  the  cement  was  originally. 
As  the  bricks  move  on  expanding  and  contracting,  more 
cement  i.i  forced  out  from  between  the  joints  while  some 
of  it  melts  so  that  the  bricks  settle  down  and  many  of 
them  become  loose  while  others  jam.  One  commonly  finds 
bricks  that  can  be  lifted  right  out  of  the  wall.  It  can 
readily  be  seen  why  the  brick-work  under  these  conditions 
is  short-lived  when  the  fireman  roughly  tries  to  di.slodge 
adhering  clinker  from  loose  and  crumbling  brickwork.  As 
the  bricks  disintegrate  and  the  joints  between  bricks 
loosen  up.  more  and  more  air  tends  to  enter  the  furnace 
from  the  outside  and  the  greater  becomes  the  waste  of 
heat  from  excess  air. 

Troubles  with  brick  furnaces  can  be  reduced,  of  course, 
by  using  only  brick  that  is  true  to  size  and  shape  and  that 
runs  uniformly  as  to  material.  Further,  the  cement  must 
be  chosen  so  that  it  does  not  act  as  a  flux  for  the  brick 
and  that  U  has  as  close  as  possible  the  same  coefficient  of 
expansion  and  contraction  as  the  bricks  it  is  to  hold  to- 
gether. The  great  difficulty  with  brick,  however,  is  that 
bricks  in  one  consignment  will  vary  among  themselves.  It 
is  difficult  to  keep  sizes  uniform;  the  clay  used  may  come 
from  different  locations ;  the  heat  treatment  may  differ  so 
that  some  of  the  bricks  are  more  porous,  more  brittle  or 
of  lower  strength  than  others.  Bricks  in  the  same  con- 
signment may  have  been  collected  from  different  batches 
that  have  passed  through  different  ovens  so  that  while 
nominally  the  same  brick  they  may  have  quite  different 
characteristics.  There  are  many  opportunities  for  dif- 
ferences to  creep  in.  and  every  difference  in  treatment 
and  manufacture  means  a  possible  source  of  trouble. 

At  best  brickwork  is  patchwork  where  not  only  the 
brick  but  the  cement  that  binds  them  and  the  men  that 
lay  them  are  variable  factors.  The  periodic  heating  and 
cooling  to  which  the  bricks  are  subjected  in  service  soon 
show  the  results.  As  a  furnace  may  require  from  several 
hundred  to  many  thousand  bricks  it  is  obvious  that  the 
opportunity  for  trouble  is  very  great. 

Troubles,  frequent  repairs,  comparatively  short  life  and 
high  upkeep  cost  are  inherent  to  the  brick  setting  and  the 
only  scientific  way  to  overcome  them  is  to  employ  a  one- 
piece  or  monolithic  furnace  lining. 

Hoxc  to  Solve  thf  Fiiniacr  Problem 

Since  experience  as  well  as  theory  show  that  the  joints 
are  the  weakest  parts  of  the  entire  brick  lining  and  also 
the  chief  cause  of  trouble,  it  can  immediately  be  seen  that 
if  the  joints  can   be  eliminated   an   immense   advance  Jias 


been  made  toward  doing  away  with  furnace  troubles.  The 
elimination  of  joints  almost  entirely  is  probably  the  most 
radical  step  toward  longer  furnace  life  and  the  extension 
of  furnace  limitations  that  has  taken  place  in  a  long  time. 
This  explains  why  the  one-pice,  monolithic  or  jointless 
lining  is  proving  such  a  success,  and  why  it  is  being  used 
especially  where  furnace  conditions  are  severe,  where  shut 
downs  for  replacements  must  be  minimized  and  where  high 
upkeep  costs  have  become  so  serious  as  to  compel  that 
combative  measures  be  adopted. 

With  the  monolithic  lining  there  are  no  joints.  There 
are  no  bricks.  The  lining  is  a  one-piece  lining  of  the  same 
material  that  after  the  first  heat  assumes  a  smooth,  tough 
surface.  There  are  no  protuding  parts  to  be  exposed  to 
the  heat,  to  form  the  nucleus  for  the  building  up  of  clinker 
masses  or  to  melt  down  and  cause  trouble  and  expense. 
There  are  no  joints  to  cause  weakness,  to  serve  as  chan- 
nels for  cold  air  to  enter  the  furnace;  no  bricks  to  loosen 
and  fall  out;  no  cement  to  fuse  and  disappear  and  no  un- 
equal expansion  and  contraction. 

The  one-piece,  jointless  lining  is  monolithic,  of  homo- 
geneous material  with  one  coefficient  of  expansion.  Ex- 
pansion and  contraction  occur  en  masse,  without  unequal 
strains  and  without  cracks.  There  is  no  chemical  action 
between  different  substances;  it  all  behaves  alike  for  it  i." 
all  of  the  same  substance.  The  lining  material  is  chosen 
for  its  ability  to  withstand  heat  and  furnace  conditions.  It 
is  a  refractory  used  as  a  refractory  where  the  requirements 
are  for  a  refractory,  so  that  all  the  troubles  that  do  occur 
with   the  brick  are  absent. 

When  a  one-piece  or  jointless  furnace  lining  is  used, 
the  rest  of  the  furnace  may  be  built  up  of  materials  that 
insulate,  that  is  keep  the  heat  in  the  furnace,  and  have 
the  strength  to  carry  whatever  load  may  be  applied. 
Usually  the  insulating  material  is  placed  next  to  the  re- 
fractory or  heat-resisting  material,  and  then  is  the  out- 
side brick  used  for  its  strength  as  a  support  and  protec- 
tion for  the  insulation  and  refractory.  Quite  often  the 
outer  brick  is  covered  with  an  impervious  paint  to  exclude 
air  from  seeping  through  the  brick.  .\s  the  jointless 
furnace  lining  seals  up  the  whole  inside  of  the  furnace, 
the  entry  of  air  through  it  is  further  prevented,  the  in- 
crease in  combustion  efficiency  due  to  this  type  of  lining 
usually  results  in  an  increase  of  from  1  to  3  per  cent  in 
carbon  dioxide. 

The  jointless  furnace  lining  by  doing  away  with  all  the 
inherent  defects  of  the  brick  setting  has  increased  the  life 
of  the  furnace  anywhere  up  to  .500  per  cent,  reducing  the 
cost  of  upkeep  proportionally.  It  has  enabled  boilers  to 
operate  for  more  than  a  year  and  sometimes  for  two  years 
without  a  shut  down  for  furnace  repairs  where  with  brick, 
a  new  lining  was  required  several  times  a  year.  It  has  in- 
creased combustion  efficiency  and  so  lowered  the  cost  of 
fuel.  It  has  enabled  boiler  evaporation  to  be  increased 
economically  far  beyond  the  range  formerly  possible  with 
economy. 

In  short,  the  elimination  of  joints  in  the  furnace  by 
adopting  a  highly  refractory  one-piece  lining  without  any 
joints,  has  permitted  big  economies  to  be  brought  about 
and  at  the  same  time  has  extended  the  limitations  of  the 
furnace  enormously. 


E.  W.  Rossiter  has  been  appointed  Engineer  of  Con- 
struction for  Freyn,  Brassert  and  Company.  Mr.  Rossi- 
ter was  previously  Chief  Engineer.  Interstate  Iron  and 
Steel  Company,  Calumet  River,  Chicago,  and,  prior  to  that, 
with  the  American  Sheet  and  Tin  Plate  Company,  the 
Minnesota  Steel  Company,  and  the  Canadian  Steel  Cor- 
poration, Limited,  at  Ojibway,  Ontario. 
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The  Geology  Of  Ontario's  Iron  Ores 

DISCUSSION  AT  CONFERENCE  ON  IRON  ORE  IN 

TORONTO 

By  C.  W.  KNIGHT  and  W.  H.  COLLINS 

it   the   conference   on    Ontario's   iron    ore   problem,  types,  the  banded  silica  and  raajinetite  type,  and  the  sec 

convened  on  July  5th  last  in  Toronto  bi)  Hon.  Harry  ond   one,   really   very   closely   related   to    it.  the   carbonaf 

Mills     Minister    of   Mines,    the   geologij    of    the   Pro-  type,  which   is   particularly  characteristic  of  the    Michipi 

vince's  iron   ore  deposits  teas  discussed   briefly,  first  coten   District.      The  banded  silica   and  magnetite  type   = 

bu  Mr.  C.  W.  Knight,  Assistant  Provincial  Geologist,  of   widespread    occurrence.      One    finds   a    fairl 
and  then  by  Dr.  TV.  H.  Collins.  Director  of  the  Geo 
logical  Survey,  Ottawa.    Their  remarks  follou-: 


aood 


Mr.  Knight's  Address 
This  is  rather  a  large  question.  I  understood  from  Mr. 
Gibson  he  wanted  me  to  say  something  about  the  geology 
of  the  iron  ores  in  our  Province,  but  this  would  be  like 
bringing  coals  to  Newcastle.  In  Ontario  we  have  what  is 
known  '^is  the  Keewatin  series.  Unfortunately,  the  Kee- 
watin  series  in  the  United  States  has  not  been  attractive. 
The  Animike  is  the  main  series  in  the  United  States,  and 
in  it  is  found  the  great  Mesabi  range  which  has  produced 
about  73  per  cent,  of  the  ore  of  that  country.  This  series 
in  this  Province  is  only  two  luindred  feet  thick,  and  strikes 
from  Loon  Lake  to  the  American  boundary.  In  the  United 
States  this  series  is  from  seven  hundred  to  one  thousand 
feet  thick. 

Just  a  word  as  to  the  character  of  the  Keewatin  ores 
and  the  Animike  ores.  The  Keewatin  ores  are  very  much 
altered.  They  are  practically  all  magnetite,  but  some 
are  hematite,"  and  they  arc  found  largely  standing  in 
vertical  positions.  The  Animike  rocks  are  flat  lying.  It 
has  often  been  asked  why  it  is  that  we  have  so  many  ores 
in  Ontario  which  have  not  been  concentrated,  while  across 
the  line  we  have  these  valuable  ranges.  I  think  the  two 
men  who  know  more  about  this  than  anyone  have  prob- 
ably given  some  of  the  best  reasons.  They  think  the  gla- 
ciers must  have  scooped  away  these  ores  except  in  certain 
spots,  the  Helen  Mine  being  an  instance  of  tlie  places  that 
escaped  the  glaciers.  That  seems  to  be  one  of  the  main 
reasons  why  we  have  not  got  these  ores.  Another  reason 
probably  is  that  the  structure  of  the  iron  formation  in  this 
Province  has  not  been  the  same  as  in  the  United  States, 
■  and  also  the  rich  character  of  the  ores  themselves  is  dif- 
ferent. The  richer  ores  are  found  by  exploration  under 
the  drift  and  also  through  the  rock,  and  in  this  regard  our 
iron  formations  have  not  been  properly  prospected. 

Dr.  Cnllins'  Address 
It  seems  to  me  tliat  the  question  of  an  adequate  iron 
ore  supply  for  the  upkeep  of  Ontario's  iron  and  steel  in- 
dustry siiould  be  considered  under  two  heads: — ores  that 
may  be  considered  as  primary,  that  is,  ores  that  were 
formed  in  their  present  state  at  the  time  they  were  laid 
down;  and  the  concentrated  and  enriched  ores  that  have 
formed  from  these  primary  ores  at  some  later  time.  It  is 
to  this  second  class  that  attention  should  particularly  be 
directed  by  the  prospector  if  a  supply  of  ore  is  to  be  ob- 
tained without  resorting  to  beneficiation.  I  am  per- 
fectly in  accord  with  what  Mr.  Knight  has  said  about  the 
desirability  of  further  prospecting  certain  of  our  primary 
iron  formations  for  secondary  enrichments. 

We  may  group  all  our  known  iron  ores  into  six  types. 
The  oldest,  the  Keewatin,  is  very  widespread.  We  find 
it  all  over  Northern  Ontario,  from  the  extreme  west  to 
the  east,  and  as  far  south  as  Georgian  Bay.  This  Kee- 
watin   iron    formation    might    again    be    divided    into    two 


ventory  of  these  deposits  in  the  publication  known  as 
"Iron  Ores  of  Canada"  issued  by  the  Mines  Branch  of 
the  Federal  Department  of  Mines.  It  is  perhaps  suffi- 
cient here  to  say  that  a  good  many  of  these  deposits  are 
so  extensive  that  you  can  conservatively  estimate  their 
available  contents  in  tens  or  hundreds  of  millions  of  tons. 
The  only  trouble  is  that  they  seldom  run  over  thirty-five 
per  cent  in  iron  content  and  the  silica  content  is  too  large 
for  satisfactory  blast   furnace  treatment. 

Carbonate  Ranges  Insufficiently  Explored 

Carbonate    formations    are   more    promising   sources    for 
secondarv    concentrations.      They    consist   on    one    side    of 
banded   silica   and  either  carbonate  or  some   form   of  iron 
oxide,  and  on  the  other  side  of  a  carbonate  which  is  really 
a   mixture   of    iron,   lime,   magnesia   and   manganese,   scat- 
tered through  which  is  a  small  percentage  of  pyrite  and 
pyrrhotite.      The   pyrite,   in   the    presence   of   oxygen    and 
moisture,   forms   sulphuric  acid.      The   acid  drives   off   the 
carbon    di-oxide    and   transforms    the    carbonate    into    iron 
sulphate.     This  sulphate  when  carried  below  ground  water 
level    reduces   to    oxide    and    becomes    thus    converted    into 
hematite.      The    Helen    iron    ore   is    a    sample    of   this    se- 
condarv type  of  concentration,  as  are  also  the  Josephine 
and  the  Frances.     Now   I  might  say  that  thjse  carbonate 
formation  ranges  extend  for  many  miles  in  the  Michipicc 
ten  district,  and  also  east  of  Lake  Nipigon.     Only  a  very 
small  percentage,  perhaps  not  more  than  ten  per  cent,  of 
the   linear   extent   of  these      ranges   has   been      adequately 
prospected   for   secondary      concentrations    of   the      Helen 
type,  which  is  an  excellent  ore,  running  about  5.5  per  cent, 
iron.     The  primary  carbonate,  or  siderite,  was  itself  mined 
at  the   Magpie  mine   and   roasted  to  drive   off  the   carbon 
di-oxide  and  sulphur.     The  roasted  product  constituted  an 
excellent  ore  carrying  about  fifty  per  cent  iron,  no  mois- 
ture and  lime  magnesia  and  silica  in  proportions  that   re- 
quired very  little  additional  fluxing  materials. 

There  is  a  third  type  of  iron  ore  deposit,  in  one  of  which 
Mr.  Leitch  is  interested.  Iron  formation  of  this  type 
occurs  east  of  Lake  Nipigon,  and  in  the  Lake  Savant  dis- 
trict in  the  northwest  corner  of  Thunder  Bay  district. 
This  type  of  deposit  consists  of  a  greywacke  or  hardened 
mud  interbedded  with  layers  of  iron  ore,  in  the  form  of 
hematite  and  magnetite.  Iron  formations  of  this  type  do 
not  ordinarily  contain  more  than  forty  per  cent,  of  iron, 
and  they  are  highly  siliceous  and  do  not  furnish  in  the 
natural  state  an  ore  suited  for  smelting.  In  their  present 
state  the  iron  oxides  are  not  in  suitable  mineralogical  form 
for  natural  concentration.  If  natural  concentration  has 
taken  place,  it  was  a  long  time  ago,  and  the  search  for 
concentrations  is  going  to  be  a  difficult  matter  that  will 
require  all  our  available  resources  for  examination. 

Irnn    Ore   in    Animike   Formation 

The  next  type  is  the  Animike  formation,  which  in  the 
United  States  has  produced  the  great  Mesabi  deposits. 
We  have   this    Mesabi   type   of    iron    formation,   although 
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thinly,  in  two  places.  One  of  these  has  just  been  men- 
tioned by  Mr.  Knight,  in  the  Port  Arthur  district.  An- 
other one  not  belonjiinp;  tn  Ontario  is  in  the  Belcher 
Islands,  Hudson  Bay.  If.  however,  the  Belcher  Islands 
iron  deposits  are  ever  developed,  it  is  quite  possible  that 
Ontario  will  benefit.  These  Belcher  Islands  deposits 
were  examined  last  summer  by  a  Government  survey 
party,  and  they  have  been  examined  several  times  before, 
in  the  interests  of  Sir  William  Mackenzie  and  others.  The 
results  of  last  year's  examination,  which  was  confined  to 
the  eastern  part  of  the  Islands,  indicate  that  there  are 
158  square  miles  underlain  by  the  iron  formation.  The 
formation  has  a  linear  outcrop  of  110  miles,  and  the  ore 
itself  ranges  from  a  content  of  metallic  iron  of  52  per 
cent,  down  to  about  35  per  cent.  Some  of  the  analyses 
may  be  of  interest  to  the  meeting.  The  first  one  is  from 
a  bed  two  feet  thick  only,  largely  of  magnetite,  the  me- 
tallic content  of  which  is  from  52  to  tO  per  cent,  virtually 
no  lime,  magnesia  or  manganese,  sulphur  0.1  and  phos- 
phorous 0.09.  Unfortunately  silica  is  about  24  per  cent. 
The  second  bed,  immediately  underlying,  and  1 1  feet 
thick,  contains  45  per  cent,  of  metallic  iron,  but  321,4  per 
cent,  of  silica.  The  third  bed,  12  feet  thick,  carries  39 
per  cent,  of  metallic  iron,  and  28l/o  per  cent,  of  silica.  The 
fourth  band,  fifteen  feet  thick,  contains  351,^  per  cent,  of 
iron  and  46'  2  of  silica.  These  ores  are  magnetite  and  the 
silica  is  interbanded  in  such  a  way  that  mechanical  separa- 
tion would  be  rather  difficult.  These  are  believed  to  be 
largely  primary  ores.  The  original  ores  were  iron  silicate 
and  not  very  suitable  for  natural  concentration  and  there 
is  not  much  evidence  that  concentration  has  taken  place. 
These  ores  are,  however,  of  enormous  extent,  and  there  is 
a  possibility  of  there  being  concentrations,  although  how 
these  concentrations  are  to  be  located  is  no  easy  problem. 
The  formations  lie  flat. 

Minor   Occurrcncf.s 

A  fourth  type  of  iron  ore  dcjxisit  is  that  which  occurs 
interbeddcd  in  the  I.orrain  quartzite  and  Gowganda  for- 
mations along  the  north  shore  of  Lake  Huron.  These  are 
comparatively  small  deposits  of  hematite  not  capable  of 
yielding  anj'  important  tonnages  of  ore. 

The  fifth  type  is  likewise  of  little  commercial  im- 
portance, so  far  as  yet  known.  It  comprises  hematite  de- 
posits, both  specular  and  massive  varieties,  which  was  ap- 
parently deposited  along  with  the  first  sand  and  gravel 
of  the  St.  Mary's  sandstone  which  occurs  near  Sault  Ste. 
Marie,  and  along  the  north  shore  and  islands  of  Lake 
Huron.  In  some  cases  the  irim  oxide  is  a  part  of  the  St. 
Mary's  sandstone  and  too  impure  to  be  an  ore.  In  a  few 
cases  it  appears  to  have  accumulated  in  a  purer  state  in 
crevices  in  the  underlying  floor  of  Huronian  formations. 
The  old  Stobie  mine  near  Gordon  Lake  is  an  example  of 
these  fissure  fillings  from  which  ore  was  formerlv  mined. 

The  iron  ore  deposits  of  eastern  Ontario  include  various 
deposits  of  high  iron  content  but,  generally  speaking,  of 
small  dimensions.  These  deposits,  however,  are  too  com- 
plex, geologically,  to  be  described  with  any  degree  of  suc- 
cess in  the  short  time  at  my  present  disposal. 


A  LITTLE  TALK  ON  THRIFT 

Bv  S.  \V.  STRAUS,  President  Anieriean  Sncietv  for 
Thrift 

We  are  learning  more  and  more  that  co-operation  is 
one  of  the  chief  elements  of  business  success.  It  is  the 
oil  that  keeps  the  great,  complicated  machinery  running 
smoothly.  Too  many  men  have  made  the  mistake  of 
believing  that  they  could  rise  to  success  only  through 
pulling  down  those  ahead  of  them.  But  in  the  long  run, 
such  a  policy  of  selfishness  and  discord  never  pays. 


The  elimination  of  this  factor  in  a  business  organiza- 
tion is  as  necessary  to  efficient  management  and  pro- 
gress as  the  elimiuafion  of  waste.  In  fact  dis(!ord  is 
waste,  and  ('0-o])eral ion  is  a  fine  type  of  business  thrift. 

The  individual  employee  or  member  of  the  business 
organization  should  bear  in  mind  that  his  own  success 
must  always  be  in  proportion  to  the  success  of  the  in- 
stitution to  which  his  services  are  given.  Thus  as  he  co- 
operates with  iiis  co-workers  to  the  common  good  he  is 
benefitting  his  own  fortunes  and  is  in  turn  receiving 
the  reciprocal  benefits  from  his  associates'  endeavors. 
We  help  ourselves  most  when  we  help  each  other. 

There  is  a  rightful  place  in  organized  business  for  fair 
rivalry  and  competition  among  those  who  compose  the 
personnel  of  any  institution.  There  must  always  be  the 
spark  of  initiative,  and  the  incentives  that  lead  to  per- 
.sonal  aggressiveness.  Nothing  is  more  deadly  to  bus- 
iness progress  than  a  treadmill  existence  on  the  part  of 
those  who  do  the  v^^ork,  whether  it  be  mental  or  physical. 

The  individual  who  wants  to  be  thrifty  of  time  and 
opportunity  and  get  on  in  his  work  most  rapidly  will 
find  that  his  progress  will  he  constantly  impeded  unless 
he  is  imbued  with  the  honest  spirit  of  co-operation. 
Working  with  others  in  mutual  accord  is  one  of  the 
chief  qualities  of  efficiency.  Time  and  energies  other- 
wise employed  represent  waste. 

It  is  a  part  of  individual  thrift  to  cultivate  accord 
and  to  practise  co-operation  with  those  with  whom  we 
are  associated  in  our  daily  duties.  It  is  business  thrift 
upon  the  part  of  executives  to  display  these  same  qual- 
ities witli  their  associates  and  to  encourage  them  among 
their  subordinates. 


NEW  STEEL  FOUNDRY 

Announcement  has  been  made  of  the  inauguration  of  a 
new  steel  foundry  in  Sherbrooke,  Que.  "Manganese  and 
Steel  Foundry.  Limited."  have  taken  over  the  premises 
on  Water  Street  formerly  occupied  by  the  .Sherbrooke  Iron 
Works,  and  have  already  begun  to  execute  a  number  of 
orders  for  their  products. 

The  new  company  has  at  present  a  furnace  of  one  ton 
capacity,  capable  of  running  three  heats  in  a  day.  It  is 
expected  that  the  present  equipment  and  capacity  will  be 
largely   increased    in   the   near   future. 

The  president  and  general  manager  of  the  new  com- 
pany is  Mr.  P.  McCullough.  formerly  of  the  Canadian 
Brakeshoe  Company.  Mr.  A.  S.  Bayles.  formerly  of  the 
Canadian  Ingersoll-Rand  Company,  is  secretary-treasurer. 


OXYGEN  PRODUCERS  CONSOLIDATE 
The  consolidation  recently  of  the  manufacturing  and 
distributing  resources  of  the  Dominion  Oxygen  Com- 
pany, Limited,  and  the  National  Electro  Products, 
Limited,  gives  to  Canada  one  of  tlie  largest  organiza- 
tions of  its  kind  on  the  continent.  The  business  is  hence- 
forth to  be  conducted  under  the  name  of  the  Dominion 
Oxygen  Company,  Limited,  now  operating  ox.ygeu  plants 
it  Montreal  and  Toronto,  and  acetylene  plants  at  Mer- 
ritton,  Winnipeg  and  Shawinigau  Falls.  In  addition 
the  company  conducts  oxygen  and  acetylene  distributing 
stations  at  Hamilton,  Windsor  and  Quebec. 

Ji  is  claimed  that  the  union  of  the  two  companies 
will  be  of  material  advantage  to  all  Canadian  oxygen 
users  through  stabilization  of  the  product,  assurance  of 
steady  supply  and  certain  improvements  in  service  facili- 
ties will  make  possible. 

It  is  understood  that  Mr.  W.  J  Cluff  and  associates, 
of  Toronto  and  Montreal,  who  founded  the  National 
Electro  Products,  Limited,  several  years  ago,  will  retain 
their  relationship  with  the  oxygen  industry  through 
their  interest  in  the  consolidated  companies. 
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The  Development  of  Hadfields,  Ltd.,  at  Sheffield,  England 

WITH  A  DESCRIPTION  OF  THEIR  NEW 
11",  14"  and  28"  ROLLING  MILL  PLANT 


The  "-rcat  new  branch  of  the  steel  industry  devoted 
to  the  nianufacture  of  special  steels  has  grown  up 
niainlv  since  the  dawn  of  the  2()th  century,  but  with 
beginliinjjs  going  hat'k  to  the  latter  part  ot  the  IBth. 

The  development  of  modern  alloy  steels  may  be 
justlv  said  to  have  originated  with  the  t^ifeovery  ot 
Manganese  Steel  l)y  Sir  Robert  Hadfield  in  1882.  This 
invention  opened  up  a  new  era  m  metallurgical  re- 
searcli  the  results  of  which  have  brought  high-class 
steels  into  general  use,  and  revolutionised  certain 
branches  of  engineering.  The  importance  of  the  Had- 
field inventions  in  helping  to  bring  this  about  has  been 
testified  bv  the  leading  metallurgists  ni  all  countries 
and  by  the  many  awards  and  liono\irs  conferred  upon 
him. 

Tlie  aiM'lications  of  Manganese  Steel  to  track  work, 
dredger  work  and  other  engineering  |>roblenis  are  now 
well-known.  It  may  be  mentioned  that  a  grand  total 
of  at  least  li/>  million  tons  of  this  material  has  been 
i.roduced  and'the  savings  effected  to  the  user  repre- 
sent a  sum  which  cannot  be  far  short  of  £30.000.000 
sterling;  in  fact,  it  has  made  certain  engmeernig  prob- 
lems possible  which  otherwise  could  not  have  been  car- 
ried out  at  all. 

Another  of  the  Hadfield  inventions  is  Low  Hysteresis 
Steel.  The  total  saving  to  the  world  since  the  nitro- 
duction  of  this  material  has  probably  now  considerably 
exceeded  50,000,000  tons  of  coal,  that  is  in  fuel  alone, 
to  say  nothing  of  the  savhig  in  the  construction  and 
service  of  Transformers  and  other  electrical  apparatus. 
It  was  in  Shefield  where  the  first  jtractical  application 
was  made  of  this  steel  by  Mr.  S.  E.  Feddeii,  M.  inst. 
('.  E.  General  Manager  of  the  Sheffield  City  Corpora- 
tion Electrical  Supply  Department,  in  the  years  1903, 
1905  and  1906. 

Dr.  T.  D.  Yensen.  of  the  Westinghmise  Electric  and 
Manufacturing  Comiiaiiy"s  Research  Laboratory,  sta- 
ted in  1921  that  the  total  saving  already  effected  to 
the  world  by  the  Hadfield  Low  Hysteresis  material 
in  reducing  energy  loss,  saving  in  copper,  better  appa- 
ratus and  other  conditions,  amounts  to  not  less  than 
3-10  million  dollars  (about  80  million  pounds  sterling), 
a  total  saving  of  fully  enough  to  build  the  Panama 
Canal. 

Hadfields   War  Developmviiis 

The  quality  and  strength  of  other  special  steels  has 
also  been  developed  at  the  Hadfield  Works  to  a  re- 
markable degree,  as  exemplified  by  the  wonderful  per- 
formance of  their  armour-piercing  projectiles  which 
are  made  bv  them  up  to  18"  calibre  and  are  capable 
of  perforating  the  thickest  and  most  tough  type  of 
hard-faced  armour  afloat.  The  output  capacity  during 
the  war  of  large  armour  piercing  projectiles,  of  12", 
13.5".  15",  and  18"  calibres  was  on  an  enormous  scale 
—  nearly  1,000  per  week. 

The  firm,  known  as  Hadfields  Ltd.,  was  originally 
founded  by  the  late  Mr.  Robert  Hadfield,  and  has  been 
developed  into  the  present-day  great  establishment 
which  is  one  of  the  most  widely  known  steel-making 
organisations  in  the  world  and  one  particularly  promi- 
nent in  the  special  steel  field.  This  has  i)een  accom- 
plished under  the  direction  of  the  Chairman,  Sir  Robert 
Hadfield  Bt..  F.S.,  M.  Inst.  C.E.,  and  his  colleagues, 
Alessrs   A    M.  Jack.  M.lnst.CB.,  P.  B.  Brow;n,  M  Inst. 


(LE.,  Major  A.  B.  H.  Gierke,  late  R.A.,  and  other  Di- 
rectors. 

During  the  war,  no  less  than  15,000  employees  were 
at  work.  Hadfields  undertook  some  of  the  most  diffi- 
cult and  complicated  products  of  the  war,  including 
their  famous  Armour-Piercing  Shell,  the  successful  pro- 
duction of  which  is  probably  one  of  the  most  difficult 
of  all  metallurgical  problems. 

The  total  area  of  the  present  works  is  214  acres,  of 
which  no  less  than  51  acres  are  occupied  by  buildings. 
In  the  various  Hadfields  Steel  Foundries  there  are  no 
les.s  than  12  acres  of  moulding  floor  space. 

Great  progress  has  been  made  at  the  East  Heela 
Works,  Sheffield,  in  changing  over  to  peace  produc- 
tion, which  has  been  accomplished  without  the  waste 
of  a  single  building.  Messrs.  Hadfields  are  now  in  an 
excellent  position  for  dealing  with  post-war  work,  that 
is  general  commercial  work,  including  the  production 
of  steel  eastings  and  forgings  of  all  kinds  on  a  very 
large  scale.  Their  steel  foundry  buildings  alone  occupy 
a  total  area  of  no  less  than  20  acres.  The  Hadfield 
Works  are  equally  equipped  for  furnishing  special 
alloy  steels  for  automobile  and  aeroplane  work.  Had- 
fields claim  si)ecially  high  quality  for  their  steel  be- 
cause in  the  manufacture  of  their  ingots  they  employ 
the  Hadfield  Sound  Steel  System  which  ensures  per- 
fectly solid  rolled  blooms,  billets  or  rails,  free  from 
unsoundness,  piping  and  segregation  ;  while  at  the  same 
time  yielding  a  higher  percentage  of  finished  steel 
than  that  obtained  by  the  ordinary  methods.  This 
patented  sj'stem  therefore  enables  higher  quality  ma- 
terial to  be  obtained  with  cheaper  cost  of  production, 
a  combination  of  results  not  often  found. 

Hadfields  steel-making  facilities  comprise  a  plant 
of  the  most  modern  type  of  Oiien  Hearth  Steel  Fur- 
naces liaviiig  an  output  capacity  of  about  1,200  tons 
per  week,  together  with  an  electric  furnace  plant  which 
during  the  war  melted  not  far  short  of  a  thousand 
tons  of  steel  per  week.  With  their  further  special 
steel  plant  for  producing  steel  under  the  Hadfield  Sys- 
tem, their  grand  total  output  capacity  of  steel  reaches 
the  considerable  figure  of  200,000  tons  per  annum. 

It  is  only  fitting  that  this  organization,  after  devoting 
so  manv  vears  to  the  production  first  of  sound  steel  cast- 
ings aiid"  ingots  and  secondly  of  Manganese,  Low  Hys- 
teresis and  otiier  special  steels  in  the  form  of  castings 
and  foro-iugs  of  all  types,  should  add  the  rolling  and 
forging  of  special  alloy  steels  to  their  other  facilities. 

New  Rolling  Mills 
With  this  end  in  view  Messrs.  Hadfields  have  recent- 
ly laid  down  three  very  complete  electrically  driven 
Rolliiio-  Mills,  including  a  Reversing  28"  Blooming  and 
Finishhig  Mill,  and  11"  and  a  14"  Bar  Mill,  all  of  the 
most,  modern  and  improved  types.  The  two  smaller 
Mills  are  used  f<n-  rolling  billets  to  the  various  com- 
mercial sizes  of  round  and  square  bars.  They  have 
proved  very  useful  also  for  the  jiroduction  of  special  al- 
loy hi<-ii  tensile  for  motor-cars  and  commercial  vehicles 
sprino. 'steel  and  other  special  steels.  The  new  28  Mill 
is  the  first  having  for  one  of  its  main  objects  the  pro- 
duction of  "Era"  (Trade  Mark^  Manganese  Steel  Rails 
of  various  sections. 
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Tlie  total  area  eovored  by  five  new  Rolling  Mill  scheme 
is  nri.OOO  square  feet  or 'four  acres,  the  Rolling  Mill 
Shop  itself  oeeupyino;  an  area  of  80,000  square  feet  or 
1.7')  acres.  If  tlie  area  of  the  smaller  Mills  is  also  in- 
cluded tlie  total  s|)ace  covei-ed  is  considerably  over  five 
acres.  The  building  is  e(iuippcd  witii  travelling  cranes 
of  20  tons  and  -ii)  tons  capaciiy. 

T.he  Open  lleartii  ingots  are  conveyed  hot  to  the 
Rolling  Mill  Building.  The  Furnaces  and  Soaking 
Pit  embody  all  the  latest  modern  im]irovements,  and  are 
of  the  ga.s  fired,  reversing  regenerative  type.  The  gas 
for  t'he  continuous  furnaces  and  soaking  pit  is  supplied 
by  five  ga.s  producers,  each  capable  of  gasifying  10  cwts. 
of  coal  per  hour.  A  gravity  roller  track  links  the  soak- 
ing pit  with  the  continuous  furnaces.  The  main  control 
platform  is  on  the  approach  side,  spanning  the  entire 
width  of  the  Mill. 

T.iie  mill  is  cajiaiile  of  rolling  down  1.')"  .sipiare  steel 
ingots  5'  long  having  a  weight  of  25  cwls.  and  reducing 
at  one  heat  to  2io"  square  billets.  Tiie  normal  output 
will  be  approximately  1,500  tons  per  week,  or  say  15 
tons  per  ihour,  with  a  ma.xinuim  output  of  20  tons  per 
hour  for  occasional  .short  periods.  The  Mill  will  also 
roll  Hadfield  "Era"'  Manganese  Steel  iugots  into  rails 
up  to  the  heaviest  section  in  demand,  having  a  maximum 
length  of  about  55'  rolled. 

The  28"  Mill  compri.ses  one  cogging  and  one  finishing 
stand.  Theji'ogging  rolls  are  28"  in  diameter  and  7' 
long  and  the  finishing  rolls  28"  in  diameter  and  Ci'  6" 
long.  The  total  weight  of  the  Mill  is  about  1,600  tons, 
that  is  including  the  electrical  e(iuipment,  weighing  a]>- 
jiro.xinjately  400  tons.  The  main  rolls  of  steel  were  ma- 
nufactured by  Messrs.  Hadfields  and  are  of  their  special 
cpiality  forged  steel  with  machined  fluted  wobbler  ends. 
The  hydraulic  shears  are  of  the  up-cutting  type  com- 
plete with  .iiydraulic  intensifier  arranged  for  a  ma.x- 
imum  power  of  1,000  tons  and  capable  of  .shearing 
"Era"  Manganese  Stell  blooms  when  hot  up  to  10" 
square.  The  hot  .saw  is  of  the  horizontal  sliding 
type  arranged  with  a  blade  of  60"  diameter  and  driven 
by  a  75  li.p.  motor. 

The  .Mill  motor  lias  a  rating  of  :i.200  \\.\).  autl  a  max- 
imum rating  of  11,600  h.p.  It  is  cajiable  of  exerting  a 
constant  tortpie  of  125  tons  feet  from  stand.still  to  60 
revolutions  per  minute  in  either  direction,  and  gives 
a  con.stant  jiorse-i)ower  of  :5,200  between  the  speeds  of 
60  and  120  revolutions  pei-  minute.  The  overload  capa- 
city corresponds  to  a  torque  of  -153  tons-feet  between 
stanstill  and  60  revolutions  per  minute;  and  11,600  h. 
p.  between  the  speeds  of  60  and  120  revolutions  per 
minute.  ~- 

Thc  cast  steel  flywheel,  which  was  made  by  Messrs. 
Hadfields,  is  of  the  built-up  type,  11'  6"  in  diameter 
and  weighing  .'?0  tons.  The  flywheel  set,  which  consists 
of  1,800  h.p.  3-phase  motor  and  on  tjie  same  .shaft  two 
dynamos  of  6,000  h.p.  and  farther  along  the  shaft  a  30- 
ton  flywheel,  is  interposed  between  the  power  lines  of 
the  Sheffield  Cori)oration  and  the  main  ]\Iill  Motor  in 
order  to  supply  the  large  machinery  demand  for  power. 
The  main  ]Mill  Motor  is  capable  of  being  reversed  from 
full  speed  in  one  direction  to  full  speed  in  the  other 
direction  in  three  or  four  seconds. 

The  necessary  appliances  for  carrying  out  the  re- 
(piisite  treatment  of  the  Hadfield  "Era"  Manganese 
Steel  rails  are  arranged  at  the  side  of  the  ingoing  run- 
out by  whioh  the  rolled  material  is  conveyed  to  the  saw. 
A  noteworthly  feature  is  an  electrical  telegraph  system 
established  between  the  coDtrol  platform  aijd  the  elect- 


rical c(piij)meiit  house  by  which  orders  can  be  com- 
municated between  the  Mill  Driver  on  the  platfonn 
and  the  attendant   in  the  electrical  equipment  house. 

The  hydraulic  water  service  to  the  Mill  is  arranged 
for  a  working  pressure  of  two  tons  per  inch  and  is  sup- 
plied l)y  a  set  of  three  throw  pum|)s  driven  by  a  175  h. 
|i.  motor.  The  floor  surrounding  the  Mill  is  finished  off 
in  a  neat  manner,  the  live  roUei-  gear,  which  at  the 
Finishing  Mill  is  320  feet  long,  being  below  tlie  floor,  and 
the  latter  presenting  an  even  plated  surface  all  over  with 
the  exception  of  the  live  rollers  which  necessarily  i)ro- 
jcct  slightly  above  Ihe  floor  level.  Provision  is  made  foi- 
turning  t'he  main  rolls  in  one  bay  of  the  Mill  where  there 
is  ample  space  for  the  storage  of  the  rolls. 

There  is  no  more  modern  jilant  of  its  kind  either  at 
iioiiie.  in  America,  or  elsewhere,  and  the  Directoi-s  are 
()  he  congi-atnlated  upon  the  success  attending  their 
■■rtnrts. 


PRF,HEATING  OF   CAST   IRON   AND  STEEL   FOR 
WELDING 

Lorcer    Tcrnpcratiirr   Ri'commrndid   for    Iron 

In  order  to  conqiensatc  for  the  lower  melting  point  of 
cast  iron  a.s  compared  with  .steel,  the  Metal  and  Thermit 
Corporation.  New  York,  recommends  that  in  preheating 
cast  iron  sections  preparatory  to  Thermit  welding  them, 
these  sections  be  heated  onlv  a  little  more  than  necessary 
to  show  color,  such  as  a  dull  red  heat.  If  this  advice  is 
followed  a  quieter  pour  will  be  obtained  and  the  fusion 
will  be  just  as  perfect.  This  practice  has  now  been  tried 
successfidly  in  nmuerous  cases,  the  most  important  case 
being  a  Thermit  weld  on  a  large  cast  iron  press  head 
which  required  1. 100  lbs.  of  Thermit.  The  weld  was  ab- 
solutely perfect,  with  good  fusion  to  the  extreme  of  the 
edge  of  the  collar,  although  the  cast  iron  section  was 
heated  only  to  a  dull  red  heat. 

It  is  believed  that  this  point  is  very  important  to  bear 
in  mind  and  that  operator  will  find  that  it  will  overcome 
possible  difficulties  which  they  may  be  experiencing  in 
cast  iron  welding.  One  might  sujjpose  that  as  the  cast 
iron  of  the  i)arts  being  welded  is  not  quite  so  fully  ex- 
panded at  this  lower  temperature  there  might,  therefore, 
be  a  slightly  greater  tendency  for  hair-line  cracks  to  ap- 
l)ear  in  the  Thermit  steel  collar  perpendicular  to  the  line 
of  break.  In  actual  practice,  however,  this  has  not  been 
found  to  be  the  case,  probably  because  of  the  fact  that  the 
expansion  curve  is  nuicli  greater  up  to  a  red  heat  than  it  is 
from  the  red  heat  to  the  white  heat  and  that  the  sections 
are.  therefore,  practically  fully  expanded  at  this  dull  red 
heat.  It  is  certainly  also  true  that  the  Thermit  steel  at 
first  heats  and  expands  the  sections  with  which  it  comes 
in  contact  and,  therefore,  the  slight  difference  in  pre- 
heating is  negligible. 


Hans  Renold  of  Canada  Limited,  11  St.  Sacrement  St., 
Montreal,  advise  that  their  parent  company  have  been 
successful  in  securing  the  contract  for  all  the  Chain 
Drives  in  connection  with  the  South  African  Government 
scheme  for  handling,  storage  and  shipment  of  South  Afri- 
can grain.  In  addition  to  the  terminal  elevators  at  Cape- 
town and  Durban,  this  order  includes  thirty-four  Countrv 
Station  Elevators  which  will  he  built  by  Messrs.  A.  W. 
Mcnkins  Company  of  New  York  City.  This  contract 
totals  272  Renold  Silent  and  Bush  Roller  Chain  Drives. 
which  is  said  to  be  one  of  the  largest,  if  not  the  largest, 
single  contracts  ever  given  for  Powf.r  Transmission  Chain 
Drives  in  grain  elevators. 
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The  four  days'  Auturn  Meeting  of  the  Iron  .nid  Steel 
Institute  was  held  in  York  from  September  5th.  to  8th. 
In  addition  to  technieal  and  soeial  vi.sits  to  important 
Works  and  plaees  of  interest  in  the  distriet.  the  follow- 
ing papers  were  read  at  the  meeting.  Air  hardening  nickel- 
chromium  steels,  by  I..  Aitchison ;  Nitrogenisation  of  iron 
anil  steel  hi/  sotliiim  nitrate,  by  I,.  E.  Benson;  A  Brinell 
machine  attachement  for  use  xcith  small  specimens;  by  E. 
D.  Campbell;  ./  preliminary  magnetic  studi/  of  some  heat 
treated  carbon  steels,  by  E.  D.  Campbell  and  Johnson; 
Eirperiments  on  the  flow  of  steels  at  a  low  red  heat  with  a 
note  on  the  scaling  of  heated  steels,  by  J.  H.  S.  Dicken.son; 
An  investigation  on  the  factors  influencing  grain  and  bond 
in  moulding  sands,  by  C.  W.  H.  Holmes;  The  manufacture 
and  treatment  of  high-speed  steel,  by  H.  K.  Ogilvie; 
Modern  blast  furnace  practice,  by  A.  K.  Reese;  and  The 
diminution  of  lag  at  Arl  through  deformation,  by  .1.  H. 
Wbiteley.  A  paper  on  Reversing  cogging  mills,  their 
drives  and  auxiliary  equipment,  by  G.  A.  V.  Russell,  was 
withdrawn  at  the  last  moment  on  aceount  of  serious  inac- 
euracies  oeeurring  in  the  pre-print. 

Modern   Blast  Furnace   Practice 

The  importance  of  the  mechanical  and  physical  condi- 
tions of  the  materials  charged  into  a  blast  furnace  was 
dealt  with  by  Mr.  Reese.  A  uniformity  of  chemical 
reactions  as  near  as  it  can  be  obtained  is  essential,  and 
also  a  uniformity  of  the  physical  movement  of  the  materials 
througliout  the  whole  cross-section  in  every  zone  of  the 
furnace.  Uniformity  in  the  size  and  density  of  the 
materials  charged,  and  a  sufficient  blast  volume  to  produce 
the  condition  of  a  plenum  throughout  the  whole  furnace  in- 
terior arc  also  required. 

While  it  is  not  possible  to  get  periVctly  uniform  size  and 
density  with  fuel,  flux  and  ore.  something  approaching  it 
can  be  obtained  by  proper  preparation  of  the  materials. 
Uniformity  of  size  tends  to  uniformity  of  distribution,  but 
it  must  be  small  size  so  that  economy  of  oj)eration  may  be 
obtained.  Rapidity  of  action  is  largely  dependent  on  the 
rapidity  of  combustion  of  the  fuel,  and  it  is  preferable 
that  the  fuel  linni)s  should  not  exceed  -i  to  6  inches  in  size. 
The  physical  quality  and  chemical  purity  of  the  coke  are  of 
the  greatest  importance,  which  should  be  strong  but  not 
of  great  density,  and  low  in  ash  and  sulphur.  It  should 
be  thoroughlv  screened  to  free  it  from  smalls,  and  should 
be  of  medium  cellular  structure.  A  combination  of  strengtli 
and  porosity  is  what  is  required.  The  higher  tile  carbon 
content  the  greater  its  efficiency,  and  the  careful  washing 
of  coal  tends  greatly  to  the  satisfactory  production  of  coke 
for  blast  furnace  purposes.  The  formation  and  melting 
(if  blast  furnace  slag  is  estimated  to  require  25 /J  of  its 
weight  in  fuel,  so  that  for  every  cwt.  of  slag  jiroduced  from 
coke  ash,  ',  i  ewt.  of  fuel  is  lost  as  far  as  iron  ore  smelting 
is  concerned. 

Most  iron  ores  as  received  from  the  mines  range  from 
fines  to  large  lumps,  and  different  ores  varj-  greatly  in 
physical  characteristics.  The  degree  of  reducibility  of  an 
iron  ore  depends  primarily  upon  its  density,  a  characteris- 
tic which  is  not  readily  altered,  except  with  dense  ores 
containing  high  ])ercentages  of  protoxide  of  iron  (magne- 
tite), the  reducibility  of  which  may  be  increased  by  sub- 
jecting them  to  roasting  process  is  an  oxidising  atmosphere. 
But  the  rate  of  reduction  can  be  materially  increased  by 
increasing  the  surface  area  exposed  to  the  action  of  the 


reducing  agents,  by  breaking  the  lumps  into  small  pieces, 
as  far  as  this  can  be  done  without  the  production  of  an 
excessive  amount  of  fines.  As  a  rule  the  smallest  pieces 
produced  will  be  larger  than  fines,  and  therefore  not 
deleterious. 

Fines  may  hi  increased  to  a  suitable  size  for  the  blast 
furnace  by  briquetting,  modulising  and  sintering  processes, 
each  of  which  yields  a  satisfactory  product.  The  last 
mention  is  the  most  modern  and  is  becomming  very  popular. 
The  flux,  limestone  or  dolomite,  should  be  broken  as 
nearly  as  possible  to  uniform  size  not  exceeding  4  to  6 
inches.  Mr.  Reese  has  used  oyster  shells  alone  with  quite 
satisfactory  results,  except  for  the  objectionable  smell. 
He  is  a  strong  advocate  of  "dry  blast  "  for  modern  furnaces. 

In  the  furnace  design,  a  shaft  batter  of  1  in  131  o  to  15, 
a  low  bosh,  a  large  hearth  diameter,  and  a  steep  bosh 
angle,  are  the  principal  essentials.  The  upper  section  of 
the  furnace  or  throat  is  usually  cylindrical  in  shape  and 
extends  to  from  20  feet  to  25  feet  below  the  furnace  top 
or  12  feet  to  17  feet  below  the  stock  line,  the  highest  point 
to  which  the  furnace  may  be  filled.  Throat  diameters  are 
restricted  in  modern  furnaces  of  85  feet  to  95  feet  in  height 
to  from  15  to  17  feet,  the  controlling  factors  being  the 
other  dimensions  such  as  hearth  diameter,  bosh  diameter 
and  height. 

The  continued  lowering  of  the  top  of  the  bosh  followed 
the  continued  attempts  at  faster  rates  of  driving  for 
larger  outputs,  until  a  bosh  height  of  10  to  12  feet  above 
the  top  of  the  crucible  has  been  adopted  in  85  to  95  feet 
furnaces  as  compared  with  as  much  as  .30  feet  in  the  old 
designs.  The  bosh  diameters  for  this  size  of  furnace  will 
be  from  20  to  2.3  feet  with  a  bosh  angle  of  about  80  deg., 
while  in  earlier  designs  this  angle  was  anything  from  68  to 
74  deg.  Hearth  diameters  are  now  normally  from  16  to 
18  feet,  and  in  one  case  this  dimension  has  reached  20  feet 
9  inches. 

Ehctric  High-Speed  Steel 

Mr.  H.  K.  Ogilvie  described  the  manufacture  of  high- 
speed steel  in  the  basic  lined  electric  furnace  and  the 
subsequent  heat-treatment  of  the  steel.  The  charge  in  the 
electric  furnace  may  consist  entirely  of  high-speed  steel 
scrap  together  with  a  small  amount  of  turnings.  The  latter 
should  be  heavy  and  clean  and  should  be  placed  under  the 
electrodes  and  on  top  of  tlie  seraj)  until  a  bath  is  formed. 
Where  a  large  amount  of  tungsten  steel  turnings  have  to 
be  used  up,  it  is  preferable  to  add  them  gradually  to  the 
charge  after  it  has  been  melted,  but  it  is  very  much  more 
economical  to  use  only  good  scrap,  heavy  clean  scrap  with 
higli  tungsten  content,  and  to  reject  light  and  rusty  turn- 
ings. The  attempt  to  make  good  high-speed  steel  from 
turnings  alone  is  not  usually  commercially  possible  in 
Britain. 

When  good  scrap  is  charged  the  melting  slag  is  com- 
paratively clean  and  need  not  be  removed,  and  the  sample 
for  analysis  can  be  drawn  as  soon  as  the  bath  has  been 
stirred  up.  During  the  next  hour,  while  waiting  for  the 
desired  content  of  carbon,  tungsten,  cliromium  and  vana- 
dium, a  heavy  lime  slag  should  be  carried  without  getting 
the  metal  too  hot.  A  small  amount  of  lump  ferro-silicSn 
may  have  to  be  thrown  into  the  bath  to  deoxidise  the  steel 
completely,  and  the  slag  should  be  kept  as  white  as  possible, 
taking  care  that  it  is  heavy  enough  to  prevent  the  coal  or 
ground  electrode  which  is  sprinkled  on  it  from  passing 
through  into  the  metal.  Duiing  this  time  most  of  the 
sulphur  is  removed  from  the  steel. 
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By  the  time  the  metnl  is  ready  to  jxiur  the  earhon.  tung- 
sten and  ehromiuni  shouM  only  he  sliglitly  redneed  but  most 
of  tlie  vanadium  will  have  been  removed.  Tlie  necessary 
amount  of  erusiied  ferro-tunjjsten  and  ferro-ehromium  is 
added  as  soon  as  the  analysis  is  obtained,  and  the  tempera- 
ture of  the  steel  is  gradually  increased.  When  the  bath  is 
in  good  condition  enough,  ferro-raanganese  is  thrown  in  to 
give  about  0.2  per  cent,  manganese,  and  five  minutes  later 
the  ferro-vanadium  may  be  added  in  a  bag  and  well  rab- 
bled under  the  slag.  The  furnace  should  be  tapped  within 
the  next  ten  minutes  if  the  samples  are  quiet  and  the  tem- 
perature sufficiently  high,  and  no  additions  of  aluminum 
or  any  deoxidising  compounds  should  be  made  to  the 
ladle  or  moulds. 

The  ingots  for  each  melt  should  be  about  the  same  size, 
and  octagon  moulds  are  the  best.  Casting  should  be  done 
from  the  top  of  the  mould,  having  the  metal  in  the  ladle 
hot  enough  to  permit  the  slag  to  rise  to  the  surface,  and  as 
small  a  nozzle  should  be  used  as  will  pour  the  whole  heat 
at  such  a  rate  that  lapping  of  the  ingots  is  just  avoided, 
and  no  crust  permitted  to  form  on  the  surface  of  the  steel 
as  it  rises  in  the  mould.  The  ingots  should  not  be  allowed 
to  get  quite  cold,  but  should  be  transferred  to  the  reheating 
furnace  while  they  are  still  between  200  and  300  deg.  C. 
and  if  the  ladle  and  moulds  have  been  kept  clean,  a  quick 
examination  is  all  that  is  necessary  before  heating  for 
forging.  Very  careful  examination  of  the  billets,  after 
cooling  slowly,  should  be  carried  out,  and  the  surface  cracks 
or  other  flaws  removed  by  grinding. 

Large  thin  cutters  should  not  be  made  direct  from 
forged  bars  unless  the  bore  of  the  cutter  is  extremely  wide. 
It  is  better  to  use  a  medium  sized  ingot  and  to  forge  it  to 
4  inches  or  5  inches  round.  A  blank  cut  from  this  is  then 
thoroughly  forged  until  the  required  diameter  is  obtained. 

The  usual  hardening  practice  consists  of  quenching  the 
part  in  oil  from  a  temperature  of  1250  to  1.300  deg.  C. 
and  to  tenijier  it  either  in  an  oil  bath  at  220  deg.  C.  or  in 
a  salt  bath  at  (JOO  deg.  C.  In  certain  cases  the  tool  may  be 
hardened  in  an  air-blast  or  may  be  allowed  to  cool  normally 
in  the  air,  depending  chiefly  on  the  size  and  design  and 
whether  slightly  additional  scaling  may  be  disregarded. 
A  14  per  cent,  tungsten  steel  with  about  0.6.5  per  cent,  of 
carbon  and  t..5  per  cent,  of  chromium  with  or  without  a 
small  percentage  of  vanadium  gives  satisfactory  results  for 
normal  work,  but  for  very  heavy  duties  an  18  per  cent, 
tungsten  steel  having  0.6  per  cent,  carbon  and  4  per  cent, 
chromium  with  1  per  cent,  vanadium  hardened  in  air  or  oil 
at  1.300  to  1.310  deg.  C.  and  tempered  at  .590  to  610  deg.  C. 
will  give  the  best  results. 

Nickel-Ch romium  Steel 

Dr.  Leslie  Aitchison  and  Mr.  R.  (J.  Woodwine  described 
the  air  hardening  of  nickel-chromium  steels,  and  the  im- 
portance of  the  alterations  of  volume  which  take  place 
during  the  heating  and  cooling  of  the  metal.  From  the 
experiments  that  have  been  carried  out  by  these  two  in- 
vestigators it  is  made  clear  that  with  nickel-chromium  steels 
the  expansion  that  shoidd  be  jiroduced  at  thi'  critical  range 
during  the  cooling  from  the  hardening  tem})erature  is  not 
completed  during  the  slow  cooling  employed,  and  that  re- 
heating to  quite  low  temperatures  induces  a  further  ex- 
pansion. It  has  further  been  demonstrated  that  further  re- 
heating to  low  temperatures  brings  about  a  contraction,  and 
that  prolonged  heating  at  low  temiJeratutres  induces  still 
further  contraction. 

Reheating  to  intermediate  temperatures  (from  300  to  .500 
deg.  C.  induces  a  similar  initial  expansion  and  then  a  con- 
traction, and  reheating  to  600  deg.  C.  induces  a  contraction. 
The  smaller  initial  expansion  at  the  intermediate  temper- 
atures is  likely  to  be  the  resultant  of  the  expansion  and  con- 


tr.ictioii  proceeding  simultaneously.  The  total  contraction 
brougiit  .-ibout  at  temperatures  up  to  200  deg.  C.  by  repeated 
heating  and  cooling  is  less  than  that  similarly  iiroduced  at 
higher  temperatures.  The  maximum  contraction  brought 
about  in  any  way,  at  all  the  different  temperatures,  is  the 
same  in  amount, 

MditUlinff  Sands 

Mr.  C.  W.  H.  Holmes.  B.  Met.,  read  an  intersting  paper 
on  the  factors  influencing  the  grain  and  bond  in  moulding 
sands.  Extensive  investigattions  were  carreid  out  in  this 
connection  by  .Mr.  Holmes,  and  from  the  results  obtained 
it  was  made  clear  that  the  mechanical  and  physical  prop- 
erties of  sands  for  grey  iron  founding  are  of  e<iual  itnjjort- 
ance  to  the  chemical  analysis.  The  bond  adsorption  value 
obtained  on  the  raw  sand  may  be  greatly  modified  by  mech- 
anical treatment,  and  the  most  successful  moulding  sands 
contain  both  static  and  mobile  bond.  An  appreciable  de- 
gradation of  the  grains  of  a  moulding  sand  occurs  during 
the  mechanical  preparation  as  usually  effected,  and  the 
bond  distribution  factor  is  a  characteristic  of  moulding 
sands  which  is  of  great  importance  in  view  of  the  excessive 
degradation  which  may  be  caused  by  prolonging  milling 
beyond  the  time  needed  to  effect  the  optimum  distribution. 
No  single  test  is  sufficient  from  which  to  judge  the 
practical  value  of  many  moulding  sands. 

Nitrogen  in  Iron   and  Steel 

Mr.  E.  L.  Benson  described  some  experimental  work  he 
had  carried  out  on  specimens  of  armco  iron  and  steels  of 
varying  compositions  to  investigate  the  nitrogenisation 
caused  by  sodium  nitrate.  The  specimens  were  annealed 
in  a  salt-bath  at  a  temperature  of  500  deg.  C.  for  varying 
lengths  of  time,  ad  subsequent  microscopic  examination 
showed  that  most  of  the  specimens  so  treated  had  developed 
a  structure  within  the  ferrite  grains  similar  to  that  general- 
ly associated  with  the  presence  of  nitrogen.  The  structure 
occurred  as  plates  or  lines  along  the  cleavage  planes  of  the 
ferrite  grains,  or  occasionally  along  the  grain  boundaries. 
The  matter  was  further  investigated  and  it  was  clearly  de- 
monstrated that  the  specimens  had  become  nitrogenised 
through  being  annealed  at  a  temperature  of  500  deg.  C.  in 
a  salt  bath  containing  sodium  nitrate. 

Forcjing  Retards  Formation  of  Pearlite 
In  Mr.  .1.  H.  Whiteley's  paper  on  the  dimunition  of  lag 
at  Arl  through  deformation,  exjieriments  were  described 
in  which  it  was  shown  by  both  hammering  tests  and  bending 
tests  that  lag  at  Arl  can  unmistakably  be  diminished  by 
slight  deformation.  In  two  instances  the  pearlite  had  not 
even  begun  to  form  in  the  nnhammered  piece,  while  in  the 
hammered  specimens  the  change  was  well  on  the  way  to 
comi)letion.  The  bending  tests  showed  that  at  the  bend 
pearlite  was  always  present,  but  in  the  limbs,  where  the 
metal  was  not  disorted,  the  structure  consisted  almost  en- 
tirely of  ferrite  and  martensite. 


IRON  ORE  PER  CAPITA  IN  U.  S. 
The  Bureau  of  the  Census  has  issued  its  report  on 
"Iron  ore,"  as  part  of  the  Fourteenth  Census  of  the  United 
States  (1919).  From  this  publication  it  appears  that  the 
per  capita  output  of  iron  ore  in  the  year  1879  was  0.1.3 
ton  for  a  population  of  50  millions.  This  went  up  to  0.56 
ton  for  a  population  of  92  millions  in  the  1909.  and  to  0.58 
ton  for  a  population  of  106  millions  in  the  year  1919. 
Minnesota  and  Michigan  are  the  leading  producers  among 
the  different  states.  In  the  year  1901  Minnesota  attained 
pre-eminence  over  Michigan  and  has  held  it  by  large 
margins  ever  since.  Alabama  comes  third,  with  New  York 
fourth.  Pennsylvania  lost  the  leadership  to  iMichigan 
early  in  the  eighties. 
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American  Electrochemical  Society 
Meeting  in  Montreal 

( l)ayli<>:lit  Saving  Time  exclusively  in  this  Projrrain. ) 

The  Headquarters  will  be  at  the  Windsor  Hotel.  Doiii- 
inion  Square. 

Loeal  members  of  the  Soeiety  of  C'liemical  Hidustry, 
Engineering'  Institute  of  Canada,  Canailian  Institute 
of  Mininp;  and  Metallurgy,  the  faculty  staff  of  Mc(4ill 
University  and  of  Montreal  University  (Eeole  Poly- 
teehni(|ue),  are  cordially  invited  to  attend- the  meetings 
and  entertainments  without  formal  introduction.  They 
will  kindly  register  at  the  Society's  desk. 

(Juests,  after  being  inh-oduced,  may  register  and  attend 
tile  session.s  and  the  lecture  Tluirsday  evening.  Other 
courtesies  will  be  extended  them  by  the  Lo(;al  Committee 
and  officers  of  the  Society.  Applicants  for  admission 
to  the  Society  who  have  paid  the  entrance  fee  may 
register  at  the  meeting  as  members  and  wear  the  mem- 
ber's liadge. 

Miethuj    Places 

Tiie  technical  sessions  Thursday  morning  and  af'er- 
ncxm  and  Friday  morning  and  aftei-noon  will  be  held 
in  the  Auditoi-ium  of  the  Wind.sor  Hotel. 

The  illustrated  lecture  by  Professor  A.  S.  Eve  on 
"The  New  Philosophy  of  Physics"  will  be  given  on 
Thursday  evening,  at  8  o'clock,  in  Macdonald  Physics 
Building,  McGill  University,  witliin  ten  minutes'  walk 
from  Windsor  Hotel. 

The  Smoker  in  charge  of  Section  "Q"  (Chairman, 
Fred.  Brown)  will  be  held  in  the  AVindsor  Hotel  on 
Friday  evening. 

Social    Features 

On  Friday  evening  an  old-fashioned  Smoker  will  be 
given  by  the  local  committee  at  the  Windsor  Hotel. 

Industrial    Plants    in    or    Near    Mont  rail 

St.  Lawrence  Sugar  Refinery  Companv. 

Canada  Cement  Company. 

Imperial  Oil  Companj-. 

Dominion  Engineering  Works. 

C.  P.  R.  Angus  Shops. 

Members  and  guests  intending  to  visit  one  or  more  of 
the  above  plants  will  kindly  advise  the  local  committee 
or  registrar  upon  arrival  at  Mcuitreal. 

Trip,    to    Shau'i)tirjaii    Falls 

There  will  be  a  special  jirivate  train  to  Shawinigan 
Falls,  leaving  Windsor  Station  Friday  at  11 :30  at  night, 
arriving  at  Shawinigan  Falls  at  7:30  A.M.  The  mem- 
bers will  have  a  rare  opportunity  to  inspect  the  follow- 
ing indn.strial  plants: 

Belgian  Industrial  Company. 

Canada  Carbide  Company. 

Canadian   Carborundum   Company. 

Laurentide  Power  Comiiany. 

Laurentide  Pulp  &  Paper  Company. 

Shawinigan  Water  &  Power  Company. 

Members  intending  to  'ake  this  trip"  who  have  not 
already  notified  the  Secretary  by  mail  are  kiiully  I'e- 
quested  to  notify  the  registrar  immediately  U])oii  ar- 
rival at  Montreal.  Information  concerning  the  indus- 
trial visits  will  be  obtainable  at  the  registrar's  desk. 
Entertaiumeat    For    Ladies 

Thursday  afternoon— sight-seeing  trip.  Details  at 
the  Registrar's  desk. 


Thursday  evening,  the  ladies  will  attend  the  lecture 
hy  Professor  Eve  at  McGill  University. 

Friday  afternoon  the  ladies  are  invited  to  tea  at  the 
(folf  Clubs. 

For  Friday  evening  a  theatre  party  has  been  arranged. 
Wednesdatj,  Septeml)er  21,   1922 
<i:l)()  P.M.  Registration  begins  at  Windsor  Hotel. 
Thursday,    September   21,    1922 
10  :00  A.M.  Session  for  reading  and  discussion  of  pa|)ers 
Norman  B.  Pilling.s:  Effect  of  Heat  Treatment  on 
tl'f  Hardness  and  Microstructure  of  Electrohit- 
icallij  Deposited  Iron. 
K.  P.  Neville  and  J.  R.  Cain :     The  Preparation  and 
tlic  Mechanical  Properties  of  Vacuuni  Fused  Al- 
loys of  Electroli/tic  Iron  with  Carbon  and  Man- 
(janese. 
Ralph  B.  Abrams:  The  de-zineification  of  Brass 
Walter  G.  Traub :    Electroplated  Zinc  and  the  Dif- 

fusion  of  Electro-deposits  into  Zinc 
John  T.  Ellswoiih:  The  Effect  of  Single  hnpu- 
nties  on  the  Deposition  of  Zinc  frejm  Sulphate 
Solutions. 
M.  R.  Thompson  and  C.  T.  Thomas :  The  Effect  of 
Impimties  in  Nickel  Salts  Used  for  Electro-de- 
position. 

Ernest   A.    Vuilleumier:      The   Application    of   the 

!•>  S-   pTt    f  f""  *°  ^^'  *'^"^'^  "f  ^'"''^^  Deposition. 
12:4.)  P.M.  Adjournment. 

1  :()0  P.M.  Meeting  of  Board  .,f  Directors  at  Lunsheon, 
unidsor  Hotel. 

"■*".'.  !'•*/•  .^''.'f  °il  flevoted  to  papers  and  discu.ssion  on 
Indiistnal  Heating";  Bradley  Stoughton,   Chair- 
man, Electrothermie  Division 

^^^'nf'J-  .Steinmetz:      r/,e    Underlying   Principles 
.         of  the  Industrial  Heating  Problem 

E.  F.  Collins:    Electric  Heat;  Its  Generation,  Pro- 

payation  and  Application  to  Industrial  Processes 
E.   J.    Smalley:    Principles   of  High    Temperature 

rurnace  Design. 

Wirt  S.  Scott:  Advantages  of  Inelustrial  Electric 
Heating. 

M.  A    Hunter  and  A.  Jones:   Some  Electrical  Prop- 

C'     i!'\"L'^"'''''  '''   ^'»''    Temperatures. 

/?f)      /''?^     ^«/^^/f//»f.   of   Some    Granular 

nesistor  Carbons. 

J.  C.  Woodson:  Heat  Insulating  Mateiials  for  Elec- 
tric Heating  Apparatus. 

Friday.    September    22.    1922 

9:30  A.M.   Session  on  "Industrial  Heating";  Part  II 

Frank  W.  Brooke  :  Methods  of  Economically  Hand- 
ling Materials  in  Electric  Furnaces. 

Wh-t  S.  Scott:  The  Development  of  Industrial 
Electric  Heating  for  Lou-  Temperature  Enamel- 
ing. 

E.  T.   Smalley:    Treatment  of  Ceramics. 

C.  B.  Gibson:  Electric  Annealing  of  Malleable 
Iron. 

P.  S.  Gregory:  Electric  Steam  Generators  and 
their  Application. 

J.  Murray  Weed:  A  Neir  Type  of  Induction  Fur- 
nace. 

A.  Glynne  Lobley  :   A  Simple  Electric  Crucilde  Fur- 
nace for  Melting  Alunmiium. 
2:00  P.M.  Reading  and  discussion  of  papers. 

A.  E.  R.  Westman:   The  Relation  between  Current 
^  Voltage  and  the  Length  of  Carbon  Arcs. 

Geo  A.  Richter:  Manufacture  of  Carbon  Bisul- 
phide. 
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C.  Ralton:  Electrosinosis  and  Electrophoresis. 
Two  Definitions. 

exaiuler  Lowy  and   Catherine  M.   Moore:    Elec- 
t roll/tie   Oxidation   of  Isocugenol. 
exauder  Lowy  and  Henry  S.  Frank:   Electrolytic 
and  Chemical  Chloriiidtion  of  Benzene. 

W.  Vinal  and  L.  M.  Riteliie:  .-1  Sew  Method  far 
Deterininin(/  the  Hati  of  Snlphation  of  storage 
Bat  fern  Plates. 

C.  Mathers  and  Jaeoh  W.  H.  Aldred  :    Prepara- 
tino  of  Pcrchlorutes  hj/  Heating  Chlorates. 
.  C.   P.   Weber:    Changes  in   the  Electricid  Con- 
ductii'itij  of  Varnishes  During  Driving. 

J.  Rodman:  Arc  Action  on  Some  Liquid  In- 
sulating   ( 'iiin pounds. 


S.  F.  Howai-d  and  T.  A.  Mail  in:    The  Difference 
Between   ih<    Half  Sum   and  the  SejiKire  Root  of 
the   Product    when    Weighing    lig    the   Milhod   of 
Gauss. 
«:00  P.M.  Smoker  at  Wiiulsor  Hotel. 
11  :;!0  P.M.   Speeial     Exeur.sion     to     Shawini^an     Falls. 
Train  leaves  Windsor  Station   at    ll::i()   P.M.     The 
return  train  from  Shawinigan  Falls  will  arrive  in 
Montreal    on    Saturday   eveninjj-   in    ample   time   to 
permit    nu'mbei'.s  wishing  to   make  eonneetions   for 
all  through  night  trains  to  Toronto,   Buffalo,  Nia- 
gara Falls,  Chicago,  New  York,  Bcston,  Philadel- 
phia,  Washington,  et  al. 


RESEARCH  WORK  AND  THE 
CHEMICAL  ANALYSIS  OF  CAST-IRON 

By  H.  J.  YOl'N(J.  F.  1.  C. 

"All  possible  care  must  therefore  he  ej-ercised  in  tin- 
initial  stage,  and  the  laboratory  results  examined  ami 
checked  in  the  smallest  detail." 

"Su  much  depends  upon  the  process  af  <niuli/sis  resting 
un  an   unassailable  basis." 

"Ill  experimental  investigation  great  attention  must  he 
given  to  detail.  Ji'here  this  is  not  fully  realised,  conclu- 
sions may  be  draicn  from  premises  xchich  are  either  in- 
complete or  incorrect." 

The  above  passages  from  Dreaper's  "Notes  on  Chem- 
ieal  Research"  have  some  con.siderable  bearing  upon 
the  present  position  in  the  metallurgy  of  cast-iron  and 
of  iroufoundry  practice. 

Cast-iron,  one  of  the  most  impure  or.  at  any  rate,  one 
of  the  most  intricately  impure  materials  of  commerce,  is 
full  of  mysteries  and  contradictions.  A  study  of  the 
literature  of  cast-iron  and  its  properties  and  manufac- 
ture will  reveal  this  fact  to  an  amazing  degree.  What 
is  apparently  proved  by  one  worker  is  apparently  dis- 
])roved  by  another.  Take  the  effect  of  sulphur,  for  in- 
stance, and  it  will  be  found  that  whilst  one  man  says  it 
is  harmful  another  says  it  is  beneficial,  that  whilst  one 
])ig-ir()n  is  commended  for  its  low  sulphur-content,  ex- 
actly the  opposite  is  the  ease  of  certain  wdiite  irons 
which  ai'e  equally  commended. 

The  inquiring  foundryman  is  unfamiliar  with  the  dif- 
ficulties of  chemical  analysis,  as,  indeed,  are  many  ana- 
lysts, and  he  does  not  appear  to  i-eali.se  that  an  analysis 
has  in  itself  no  particular  standard  of  accuracy.  It  all 
depends:  and  therefore  thousands  of  analyses,  though 
perhaps  quite  sufficiently  good  for  their  original  pur- 
pose, are  entirely  valueless,  and  even  misleading,  as 
proofs  of  an.y  theory  or,  pcs.sibly,  of  any  fact. 

Foundrymen  are,  for  instance,  faced  with  the  prob- 
lem as  to  why  two  pig-irons  of  apparently  similar  com- 
position give  castings  of  widely  different  properties. 
The  most  unscientific  person  would  probably  ask 
whether  one  can  be  certain, that  the  compositions  are 
similar,  and  in  so  asking  would  he  indicate  the  vital 
point  of  the  problem,  and  one  that  foundry  workers 
have  either  over-looker  or  under- valued. 

To  determine  beyond  doubt  whether  two  pig-irons  or 
••ast-irons  do  or  do  not  possess  precisely  similar  compo- 
sitions requires  greater  accuracy,  experience  and  know- 
ledge than  the  ordinary  analyst  is  to  be  expected  to 
have.  In  the  first  place,  the  analyst  will  have  to  prove 
the  accuracy  of  his  method  and  of  his  way  of  working 


•From    Foundry    Trade    Journal. 


that  method,  and,  in  the  second  place,  lie  will  nci'ci  Ki 
compare  the  results  obtained  by  his  method  with  those 
obtained  by  other  methods;  thirdly,  he  will  need  to  in- 
vestigate whether  his  method  is  applicable,  with  equal 
accuracy,  to  any  iron  of  any  composition;  and,  lastly, 
he  will  need  to  prove  that  the  final  result  really  rep- 
resents the  element  he  is  estimating,  or  whether  it  in- 
cludes other  elements  or  compounds. 

Of  course,  in  everyday  laboratory  practice,  this  is  not 
done,  and  in  some  laboratories  it  never  has  been  done. 
One  simply  uses  methods  out  of  a  book  handled  during 
earlier  training.  In  many  laboratories  the  methods, 
though  good  in  themselves,  are  worked  wrongly  oi-  in  a 
slovenly  fashion,  or  are  applied  to  unsuitable  purposes. 
It  takes  many  years  to  train  a  man  to  be  an  accurate  an- 
alyst, and  there  is  no  certainty  that  he  will  be  one  even 
after  those  years  of  training.  It  depends  upon  the  train- 
ing and  upon  the  man.  Some  chemists  say  that  analysts 
are  born  rather  than  made.  Certainly  it  is  the  writer's 
experience  that  not  one  out  of  a  hundred  ordinary  boys 
has  the  qualities  essential  to  the  making  of  an  accm-ate 
analyst  no  matter  how  much  training  he  may  have  — 
nothing  like  one  in  a  hundred. 

The  ob.ieet  of  this  article  is  not  to  ])rove  that  there 
are  analysts  of  differing  calibre  —  that  is  already  well 
recognised  by  chemists  themselves  —  but  to  show  that 
the  value  of  any  research  upon  cast-iron  depends  almost 
entirely  upon  the  correct  analysis  of  the  specimens 
under  investigation.  Some  years  back  (uie  of  our  lead 
ing  engineers  caused  to  be  prepared  a  standard  sam])le 
of  cast-iron,  which  he  sent  round  to  a  number  of  laboi'a- 
tories  of  all  kinds  all  over  the  country.  The  results  w^ei-e 
deplorably  poor,  and,  in  many  cases,  ludicrous. 

Naturall.y,  one  can  hear  the  foundryman  say  to  hi  in 
.self,  "Well,  what  does  it  matter  if  it  does  differ  a  little 
either  way?  It  is  merelj'  splitting  hairs  to  talk  in  this 
manner  about  an  analj'sis. '"  Thereby  does  the  unscien- 
tifically trained  man  make  an  enormous  mistake;  the 
success  or  failure  of  most  things  depends  more  u[nn\ 
small  matters  than  upon  large  ones,  and  that  is  as  nuieli 
true  as  regards  foundrywork  as  regards  anything. 

A  little,  a  very  little,  strychnine  will  turn  a  glass  of 
water  into  a  good  tonic ;  a  little  more,  a  very  little  moi-e, 
will  turn  the  mixture  into  a  dealy  poison.  In  metals  and 
alloys  we  know  of  quite  a  number  of  things  with  strych- 
nine-like effects.  Ask  the  metal-r(dling  trades  what 
they  think  about  minute  impurities  and  snudl  aiiu)unts 
of  other  additions  (not  impurities) — they  will  tell  you 
that  they  are  the  priindpal  things  to  think  about  in  tlieii- 
trades. 

In  cast-iron  it  is  not  yet  known  what  is  anil  what  is 
not  important.  It  must  be  something  exceedingly  small 
that  makes  two  irons  have  very  different  properties, 
even  though  their  compositions  are  apparently  similar. 
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True,  it  may  be  something  to  do  with  inherent  proper- 
ties, but,  on  the  other  hand,  it  may  be  due  to  composi- 
tion and.  before  accepting  the  former  tlieory,  it  will  be 
necessary  to  prove  the  latter. 

The  common  analysis  of  cast-iron  includes  carbons, 
.silicon,  phosphorus,  sulphur  and  manganese,  and  it  is 
an  exceedingly  difficult  analysis  to  make  correctly, 
particularly  in  certain  irons.  The  common  analysis  of 
cast-iron  does  not  include  titanium,  copper,  nickel,  ar- 
senic, chromium,  tungsten,  etc.,  to  say  nothing  of  the 
various  gases  and  compounds  of  those  gases ;  and,  more- 
over, it  is  unfortunately  true  to  say  that  the  estimation 
of  some  of  these  things  is,  at  the  present  time,  very  in- 
decisive, and,  in  some  cases,  altogether  impossible. 

It  is  a  brave  man,  and  a  rash  man,  who  says  that  the 
properties  of  cast-iron  do  not  tlepend  upon  composition, 
and  he  has  got  a  great  deal  of  work  before  him  if  he 
desires  to  prove  his  statement. 

Considering  one  or  two  concrete  and  simple  cases. 
Suppose  two  cast-irons  are  analysed  for  the  ordinary 
elements,  and  one  of  them  is  found  to  contain  0.10  per 
cent,  more  silicon  than  the  other,  but  is  the  same  as  the 
other  in  all  else.  Will  anyone  say  that  the  0.10  per  cent, 
silicon  does  not  matter  and  that  the  irons  are  preciselj^ 
alike?  Or  suppose,  instead  of  0.10  per  cent,  silicon,  the 
difference  was  0.05  per  cent,  manganese,  or  0.05  per 
cent,  phosphorus,  of  0.05  per  cent,  carbon,  or  0.01  per 
cent,  sulphur.     Who  can  say  what  does  and   what  does 


not  matter?  The  writer  knows  of  several  foundrymen 
who  say  these  things  do  not  matter,  but  they  are  speak- 
ing without  metallurgical  training  and  are  unaware  of 
the  possibilities. 

Suppose  it  takes  0.13  parts  of  A  to  combine  with  0.- 
017  parts  of  B  to  form  a  compound  AB;  then  it  follows 
that,  if  there  are  0.18  parts  of  A,  there  will  be  an  excess 
of  0.05  parts;  or,  if  there  are  0.022  parts  of  B,  there  will 
be  an  excess  of  0.005  parts  of  B.  Then  suppose  that  A 
or  1>  happens  to  be  like  strychnine,  does  it  not  follow 
that  the  slightest  excess  over  that  required  to  form  the 
compound  AB  will  be  beneficial  or  fatal  to  the  result, 
and  this  even  though  the  compound  AB  may,  in  itself, 
be  comparatively  inactive? 

Let  us  therefore  start  at  the  beginning,  and  discover 
for  a  certainty  the  actual  values  of  the  various  elements 
in  cast-iron.  A  large  job,  no  doubt,  but  if  a  number  of 
enthusiasts  work  towards  those  ends,  it  will  be  not 
overhelming  to  anyone,  however  limited  may  be  his 
facilities. 

It  will  be  understood  that  the  above  remarks  are 
written  for  foundrymen  rather  than  for  trained  chem- 
ists. The  latter  take  an  analysis  with  as  much  salt  as 
is  suitable  for  the  brand,  while  the  former  are  unable  to 
judge  the  required  amount,  and  are  liable  even  to  be- 
lieve that  an  analysis  —  any  old  analysis  —  is  necessa- 
rily a  perfectlj-  accurate  measurement. 


THE  ANALYSIS  OF  SLAG 

By  •CELSIAX.' 

The  fullozcing  simple  method  of  analysis  for  slays  prod- 
uced in  making  iron  and  steel,  reproduced  from  the  Found- 
ry Trade  Journal,  may  help  in  solving  the  problem  of  this 
long-neglected  item  in  ferrous  metallurgy.  —  Ed.,  I.  Ik  S. 
of  Canada.    .  . 

Few  methods  have  been  given  in  text-books  for  the 
rapid  estimation  of  iron  when  conducting  the  analysis 
of  slags. 

In  the  analysis  of  slags  from  non-ferrous  metals,  care 
is  usually  taken  that  the  constituents  are  so  separated 
that  more  than  one  can  be  estimated  at  a  time,  thiis 
economising  the  time  expended.  This  has  seldom  been 
attempted  when  cupola  or  other  iron  slags  are  dealt 
with.  One  of  the  obstacles  to  rapidity  usually  en- 
countered is  the  difficulty  in  bringing  the  slags  into 
solution,  as  many  of  them  r  equire  a  preliminary  fusion 
with  potassium  and  sodium  carbonates  aiul  other  fluxes. 

Rapid  methods  of  dissolving  slags  in  special  acid 
mixtures  have  been  worked  out  by  several  chemists,  but 
usiuilly  little  has  been  heard  of  the  results  obtained. 
The  following  method  gives  details  of  a  rapid  means  of 
separating  the  constituents  of  the  slag  after  the  latter 
have  been  dissolved. 

Method 
This  method  may  be  applied  when  dealing  with 
cupola,  blast-furnace  or  .steel  (acid  and  basic)  slags. 
The  powdered  sample  of  slag  is  weighed  out  and  mixed 
with  a  fnsi(Hi  mixture  composed  of  equal  parts  of 
sodium  and  potassium  carbonates  and  about  10  per  cent. 
potassium  nitrate.  This  material  is  fused  in  a  platinum 
crucible  in  muffle  furnace,  and  the  fusion  when  cold  is 
extracted  with  water  and  a  little  hydrochloric  acid.  As 
the  solution  is  to  be  evaporated  to  dryness,  the  least 
possible  quantity  of  water  and  acid  should  be  used. 
Where  the  slag  is  soluble  in  acids,  it  is  boiled  down  to 
a  low  bulk  with  hydrochloric  acid  and  a  few  di-ops  of 


nitric  acid.  Further  details  of  the  methods  used  for  dis- 
solving the  slag  may  be  had  from  most  text-books  on 
analysis. 

To  the  solution  containing  the  dissolved  slag  and  free 
silica,  add  sulphuric  acid,  evaporate  the  liquor  to  dry- 
ness and  bake  the  residue  on  a  hot  plate.  After  cooling, 
add  a  few  drops  of  surphuric  acid  and  take  up  in  boiling 
water,  filter,  and  wash  the  mixed  precipitate  of  calcium 
sulphate  and  silica  till  free  from  acid.  The  addition  of 
alcohol  to  precipitate  completely  any  remaining  traces 
of  calcium  sulphate  is  scarcely  necessary  when  dealing 
•with  a  concentrated  solution.  The  precipitate  is  then 
digested  in  a  hot,  strong  solution  of  ammonium  sul- 
phate. 

Calcium  sulphate  is  soluble  in  the  latter  reagent,  but 
the  silica  is  left  unaffected.  The  solution  is  filtered  and 
washed,  and  the  precipitate  ignited  and  weighed  as 
silica.  The  best  results  are  secured  by  filtering  the  .solu- 
tion hot,  and  washing  first  with  hot  ammonium  sulphate 
sohition  and  then  hot  water. 

A  method  has  been  suggested  whereby  the  mixed  pre- 
cipitate of  silica  and  calcium  sulphate  is  first  weighed 
on  a  tarred  paper,  after  which  the  latter  is  washed  out 
with  ammonium  sulphate  and  the  silica  ignited  and 
weighed.  By  this  means  the  percentage  of  lime  can  be 
obtained  by  difference,  but  in  some  instances  the  dried 
calcium  suljiliate  is  not  rapidly  soluble  in  ammonium 
sulphate,  so  that  a  great  deal  of  time  is  often  wasted. 

Lime 

The  calcium  sulphate  is  quickly  re-precipitated  by 
boiling  the  solution  Avith  a  little  sulphuric  acid  and  add- 
ing about  10  c.c  of  alcohol  before  filtering.  When  little 
lime  is  present  the  solution  requires  to  be  settled  before 
filtering:  double-ribbed  filters  should  be  used.  The 
precipitate  is  washed  with  water  containing  a  little  al- 
cohol and  the  nuiss  carefully  dried  and  detached  from 
the  paper.  After  burning  off  the  paper,  the  precipitate 
is  added  to  the  crucible  and  carefully  ignited  and 
weighed  as  calcium  sulphate,  from  which  the  calcium 
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eaii  be  calculated.  Care  must  be  taken  that  no  reduc- 
tion takes  place  at  too  hio'ii  a  temperature  in  presence 
of  anv  unburnt  carbon  of  the  paper,  as  the  calcium  sul- 
phate may  be  partly  converted  to  sulphide.  The  filtrate 
contains  "iron,  aluminum,  magnesium,  and  small  quan- 
tities of  phosphorus  and  manganese.  The  last  two  and 
the  sulphur  are  much  more  rajiidl.v  estinialcd  ni  a  sep- 
arate sample  of  the  slag. 

Alumina 
To  the  filtrate  from  the  lime-silica  precipitate,  add 
ammonium  chloride  and  hydrochloric  acid,  and  then 
neutralise  the  excess  acid  with  sodium  carbonate  solu- 
tion. Add  a  strong  solution  of  sodium  thio-salphate  in 
such  quantity  that  it  reduces  all  ferric  salts  to  the  fer- 
rous state  (the  solution  being  rendered  colourless).  A 
further  addition  of  thiosulphate  is  made,  and  the  solu- 
tion boiled  till  free  from  sulphur  dioxide  fumes.  The 
hyposulphite  is  decomposed  and  aluminum  precipitated 
as  hydroxide.  Filter  the  solution,  wash  with  hot  water, 
dry,  ignite,  and  weigh  as  alumina. 
Iron 

To  estimate  the  iron  by  the  sulphide  method  is  the 
most  rapid,  but  as  the  remaining  filtrate  requires  to  be 
boiled  for  some  time  to  free  it  from  sulphide  fumes,  and 
a  very  large,  bulky  precipitate  of  sulphur  requires  to  be 
filtered  off,  the  estimation  of  magnesia  is  slower,  and 
more  time  is  required  in  the  long  run.  The  method  of 
measuring  the  solution,  dividing  into  equal  halves,  ti- 
trating the  iron  in  one  portion  by  dichromate  or  per- 
manganate, and  precipitating  magnesium  in  the  other 
is  rapid,  but  cannot  always  be  relied  on  to  give  accurate 
results. 

Another  method  often  adopted  consists  of  oxidising 
the  iron  with  nitric  acid,  and  precipitating  it  with  am- 
monia and  ammonium  chloride,  after  wliicli  the  magne- 
sium is  precipitated  by  the  usual  phosphate  method.  As 
the  iron  has  been  reduced  to  the  ferrous  condition,  use 
should  be  made  of  it  in  this  state  instead  of  reducing  it, 
as  a  great  deal  of  time  is  lost  here  unnecessarily. 

The  following  method,  although  not  giving  very  ac- 
curate results  witli  the  magnesium  estimation,  can  be 
relied  on  to  give  a  rapid  approximate  assay  Avhich  is 
sufficiently  accurate  for  all  ordinary  works  require- 
ments. The  solution,  after  boiling  with  hydrochloric 
acid  to  decompose  the  excess  hyposulphite,  is  titrated 
directly  with  standard  potassium  dicliromate  solution 
and  the  percentage  iron  oxide  computed. 

To  the  titrated  solution,  Avhich  is  still  hot,  add  a  few 
cubic  centimetres  of  strong  suphurous  acid  solution.  A 
green  coloration  will  be  formed  if  the  dichromate  has 
been  reduced,  it  should  be  boiled  for  a  few  minutes  to 
effect  complete  i-eduction.  An  excess  of  ammonium 
carbonate  is  then  added,  and  the  solution  filtered  and 
washed.  Ammonium  carbonate  precipitates  cjiromium 
and  iron,  the  former  as  hydroxide  and  the  latter  as  fer- 
rous carbonate,  while  magnesium  remains  in  solution,  as 
tJiere  is  an  excess  of  ammonium  cidoride  jn'esent. 

Magnesia 

The  magnesia  is  estimated  in  the  usual  manner  by 
ackliug  excess  of  ainmouia  and  ammonium  phosphate, 
stirring,  settling,  filtering,  drying,  igniting  and  weigh- 
ing as  pyrophosphate.  Acurate  estimations  of  magnesia 
are  seldom  if  ever  conducted  iu  ordinary  works  labora- 
tories. To  secure  the  best  results  the  filtrate  containing 
the  magnesia  should  be  evaporated  to  dryness  and 
baked  until  all  fumes  of  ammonium  salts  "have  been 
evolved.  The  cooled  residue  is  dissolved  in  a  little  hy- 
drochloric acid,  treated  with  a  moderate  excess  of  am- 


monia and  the  magnesia  precipitated  \vith  a  sodium 
••hydrogen"'  phosphate  solution  after  which  it  is  al- 
lowed to  settle  for  seeral  hours  before  filtering. 

In  comparing  the  foregoing  methods  of  estimating 
iron  and  magnesia  with  the  standard  methods,  it  siionld 
be  remembered  that  the  latter  arc  not  always  ado|)ted 
in  works  laboratories,  modified  analysis  being  generally 
preferred,  which  produce  results  in  a  shorter  time.  Any 
small  quantity  of  the  alkalies  in  the  slag  is  estimated  in 
the  filtrate  by  the  usual  text-book  methods. 
Manganese  and  Phosphorus 
Another  sample  of  the  powdered  slag  is  weighed  out 
and  mixed  with  the  same  fusion  mixture  as  before. 
P\ise  in  a  platinum  crucible,  and  after  cooling  dissolve 
o\it  the  mass  with  distilled  water.  No  acid  should  be 
used  here  unless  the  mass  shows  signs  of  great  insolu- 
bility, as  it  causes  part  of  the  silica  to  separate  out.  The 
solution  is  measured  and  divided  into  equal  halves,  or 
portions  of  known  volume.  To  one  portion  add  about 
an  equal  volume  of  concentrated  nitric  acid  and  heat  to 
boiling-point.  Add  a  few  c.c.'s  of  the  dilute  solution  of 
silver  nitrate  and  then  several  grammes  of  ammonium 
persulphate.  The  nitric  acid  causes  part  of  the  silica  to 
separate  out,  but  it  has  no  detrimental  effects  on  the 
colour  produced  bj-  the  manganese.  The  solution  is 
boiled  on  a  water  bath  until  the  pink  colour  is  fully  de- 
veloped, cooled  rapidly  and  titrated  at  once  with  a 
standard  solution  of  sodium  arsenite  until  the  colour 
disappears,  leaving  the  solution  tinted  pale  green. 

Where  little  manganese  is  present,  the  colorimetrie 
method  may  be  applied,  but  the  solution  must  not  be 
filter(»d,  as  the  silica  is  only  incompletely  precipitated 
and  not  granular,  so  that  tliere  would  be  a  risk  of  it 
sticking  in  the  filter.  The  titration  with  sodium  arsen- 
ite is  to  be  preferred  to  the  colorimetrie  metliod. 

Phosphorus  is  estimated  in  the  other  portion  of  the 
solution  by  applying  the  colorimetrie  method,  as  the  or- 
dinary gravimetric  and  volumetric  assays  could  not  be 
successfully  used  unless  the  silica  was  removed,  which 
would  take  some  considerable  time.  An  excess  of  am- 
monium hydrate  is  added  to  the  solution,  together  with 
a  little  ammonium  chloride.  The  thick  iron  sludge  is 
re-dissolved  in  nitric  acid,  heated  to  about  70  deg.  C, 
and  an  excess  of  a  10  per  cent,  ammonium-molybdate 
solution  added.  After  shaking  well  and  warming  on 
the  hot  plate,  the  yellowish  liquor  is  transferred  to  an 
ore  glass  and  compared  M'itli  a  standard  phosphorous 
solution  prepared  in  a  similar  manner. 

The  manganese  and  phosphorus  can  thus  be  esti- 
mated without  resorting  to  the  prolonged  method  of 
separating  the  silica  first.  The  same  procedure  re- 
quires to  be  adopted  for  estimating  manganese  and 
lihosphorus  wlien  dealing  with  slags  soluble  in  acids, 
with  a  few  exceptions. 

In  dealing  with  slags  containing  iron  in  both  ferrous 
and  ferric  conditions,  the  ferrous  oxide  may  be  estim- 
ated in  a  portion  of  the  liquor  from  the  second  fusion, 
ill  which  cases  the  fusion  mixture  used  must  be  free 
fi-om  nitrates  or  other  oxidising  material. 
Manipulation 
In  conducting  tlie  foregoing  analysis  the  two  fusions 
are  earned  out  together.  The  manganese  and  phos- 
phorus assays  are  completed  while  the  silica  is  igniting 
The  iron  is  estimated  and  magnesia  precipitated  whife 
the  alumina  and  lime  precipitates  are  being  dried  The 
magnesia  is  settled  and  filtered  while  the  latter  are 
being  Ignited  and  weighed.  The  magnesia  is  weighed 
last  By  conducting  the  analysis  in  this  manner  the 
method  will  be  found  to  be  much  more  rapid  and  prac- 
tically as  accurate  as  the  ordinary  methods  of  analysing 
slags.  ''      ^ 
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Those  wlio  liave  been  in  close  touch  with  tlie  work  of 
the  Safety  Department  at  the  Sydney  steel  plant  and 
the  tilaee'Bav  eoUieries  during  the  i)ast  two  years  rec- 
ognize that  good  work  has  been  done  and  much  progress 
made  in  the  way  of  prevention  of  accidents.  Being  a 
comparatively  new  department  with  no  statistics  run- 
ning' back  over  a  sufficient  period  of  time  for  compar 
ison,  it  is  difficult  to  give  an  accurate  statement  of  each 
year's  work  showing  what  has  been  really  accomplished. 
Common  observation  assures  us  that  the  work  is  being 
carried  on  along  right  lines  and  only  requires  perseve- 
rance and  "push"  to  achieve  even  greater  success. 
Safety  a  Psychological  Affair 

The  amount  of  literature  on  safety  work  that  is  being 
published  and  circulated  among  the  workmen  of  all  large 
industries  in  all  industrial  countries  is  enormous.  Edu- 
cational campaigns  are  being  conducted  on  the  principle 
that  "constant  dropping  wears  away  the  rock".  With 
this  in  mind  and  with  the  purpose  of  having  the  work- 
men permeated  through  and  through  with  a  thought 
that  they  are  their  own  and  their  brothers'  keepers, 
safety  departments  labour  assiduously  to  awaken  inter- 
est, arouse  attention,  and  cause  men  to  think. 

All  accidents,  whether  slight  or  serious,  are  calculated 
to  make  men  think.  This  is  Nature's  way  of  arousing 
attention,  and  when  reflection  is  sufficiently  deep  and 
strong,  action  is  generally  taken  along  lines  of  preven- 
tion. But  it  is  not  enough  that  men  who  have  been  in- 
jured should  think  and  act;  supervisers  of  workmen 
must  do  their  share  of  it,— indeed  they  must  be  the 
leaders.  Their  thoughts  must  be  expres.sed  for  the  bene- 
fit of  others  passing  along  the  same  way.  Their  plain 
dut}'  is  to  warn,  and  sometimes  to  command.  Their 
relation  to  the  Company  which  they  serve  and  the  gen- 
eral public  demands  that  their  experience  be  incorpo- 
rated into  the  sum  of  human  knowledge,  that  it  may  be 
used  for  the  benefit  of  the  whole  human  race.  Hence 
we  have  new  departments  springing  up,  and  whetlier 
we  designate  these  under  the  head  of  safety,  welfare, 
social  orjndustrial,  they  are  all  part  and  parcel  of  the 
one  division  of  industry  that  has  to  do  with  the  human 
side. 

Safety  Pays 

Just  as  cities  and  towns  have  come  to  recognize  tliat 
vital  statistics  measure  a  distinct  financial  loss  or  again, 
as  well  a,s  their  standing  in  the  scale  of  civilization,  and 
likewise  teach  them  that  each  child  born  must  receive 
the  best  possible  care  that  it  may  live  and  become  a 
useful  citizen,  so  large  industries  have  come  to  see  the 
financial  loss  sustained  when  a  workman  is  killed  or 
seriously  injured  and  the  discredit  that  follows  when 
the  accident  rate  is  abnormally  high. 

The  railway,  steel,  and  coal  mining  industries  are 
hazardous  occupations.  The  catastrophes  that  sometimes 
occur  in  all  these  callings  shock  us  and  make  us  wonder 
if  man  will  ever  be  able  to  master  thoroughly  the 
elements  of  danger  which  at  times  appear  with  light- 
ning rapidity,  do  their  deadly  work,  and  pass  on, 
leaving  us  for  the  moment  dazed  and  doubtful  of 
our  own  abilit\'  to  cope  "with  the  forces  we  have 
discovered  and  set  in  motion  and  which  we  fail 
at  times  to  control.  The  complexity  of  machinery  in 
large  industries  leads  to  accident.  This  is  recognized 
and  men  have  set  themselves  to  reduce  the  danger  of 
working   around   these   great    machines.      Organization, 


education  and  mechanical  safeguards  are  the  preventives 
used,  and  they  have  been  found  most  successful.  In  the 
large  steel  works  of  the  United  States,  good  results  have 
been  obtained  by  these  means  and  the  accident  rate  has 
been  greatly  reduced.  This  has  been  brought  about  by 
the  hearty  co-operation  of  the  employer  and  employee, 
working  together  with  the  one  thought  in  mind  that  a 
complex  industry  with  its  great  variety  of  machinery 
presents  dangers  that  can  only  be  overcome  by  the  con- 
stant care  and  watchfulness  of  every  man,  from  the  gate 
keeper  to  the  General  Manager. 

Safety  in  the  Steel  Plant 

What  these  large  works  elsewhere  accomplished,  we 
can  accomplish  in  Nova  Scotia.  If  they  have  succeeded 
in  large  measure  in  preventing  accidents  bj^  studying 
the  causes  of  accidents,  so  can  we  succeed  by  following 
their  example. 

The  steel  workers  of  Sydney  were  among  the  first 
to  recognize  the  importance  of  grappling  with  the  safety 
question,  and  when,  after  placing  Safety  Guards  on 
dangerous  parts  of  machinery  and  hazardous  places 
the  management  invited  the  workmen  to  form  committees 
in  the  different  departments  to  aid  in  safetj'  work,  there 
was  a  response  that  has  brought  about  good  re.sults. 

The  steel  plant  can  now  be  said  to  be  fairly  well  or- 
ganized, and  through  the  system  of  forming  committees 
from  each  department  to  work  with  the  foreman  and 
the  Safety  Inspectors  for  a  period  of  six  month.s,  after 
which  they  retire  in  favour  of  new  committees,  the  whole 
body  of  w-orkmen  is  being  gradually  educated  and  im- 
bued with  the  spirit  of  safety.  The  effect  of  this  has 
been  felt  all  over  the  works,  and  while  there  are  .still 
too  many  accidents,  yet  the  number  has  been  much  re- 
duced and  in  .some  departments  has  been  reduced  almost 
to  zero. 

Superintendent  Bischoff,  in  a  talk  to  the  Safety  Com- 
mittee a  short  time  ago,  stated  that  there  were  three 
general  cau.ses  of  accidents ;  fir.st,  genei'al  conditions 
for  which  the  management  was  largely  responsible ; 
second,  the  efficiency  of  the  foreman  in  charge  and 
his  interest  in  the  welfare  of  the  men  under  him ; 
third,  the  morale  of  the  men  themselves.  The  Com- 
pany, lie  stated,  must  see  that  conditions  in  the 
works  are  made  and  kept  as  safe  as  po.ssible ;  the 
foreman  in  charge  of  each  department  mu.st  see  that 
woi-kmen  run  no  unnecessary  risks,  and  must  feel  that 
he  is  largely  responsible  for  accidents;  while  the  work- 
man who  keeps  continually  getting  hurt  loses  his  morale 
and  nerve  and  eventually  becomes  unfitted  to  carry  on. 
Such  advice  as  this  from  the  General  Superintendent  of 
a  large  steel  plant  is  calculated  to  show  the  workmen 
that  the  Company  fully  realizes  their  responsibility 
towards  them. 

Education  the  Piincip^d  Means  to  Safety 
Some  mouths  ago  safety  roganization  as  a  whole  was 
(U'alt  with  in  these  column.s,  .showing  the  work  from  the 
general  (Mimmittee  down,  and  it  is  not  neces.sary  to  repeat 
the  story.  Experience  has  taught  that  lack  of  organiza- 
tion is  responsible  for  two-thirds  of  the  accidents 
that  occur.  This  being  recognized,  education  was  at 
once  begun,  and  must  be  continued,  and  it  becomes  as 
much  the  duty  of  the  management  to  see  that  the  means 
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of  education  is  provided,  as  it  is  the  duty  of  the  workmeu 
to  be  willing  to  acquire  it  and  assist  m  spreadmsi  it 
amono-  liis  fellow-workmen.  If  sixty-six  out  ot  every 
one  hundred  accidents  can  be  averted  by  knowing  how 
to  prevent  them,  why  should  they  occur?  Knowledge 
in  all  cases  means  life  and  health  and  soundness  of  Ixnly. 
Miners  Prefer  First-Aid  Siations 
It  is  not  alwavs  easv  to  enlist  the  sympathy  and  secure 
the  support  of"  workmen,  even  in  their  own  interest. 
There  mav  be  various  reasons  for  this  attitude,  the 
oollierv  workers,  while  invited  like  the  steel  workers  to 
appoint  safetv  committees,  did  not  respond,  but  on  the 
other  hand  manv  miners  attended  the  first-aid  classes 
and  made  themselves  proficient  in  the  art  of  giving  first 
aid  to  the  injured.  This  led  to  the  erection  of  first-aid 
stations  at  everv  colliery.  These  are  well  equipped  and 
are  models  of  cleanliness.  Injured  workmen  are  begin- 
ning more  and  more  to  find  their  way  to  these  stations, 
and  before  long  they  will  be  looked  upon  as  part  of  the 
mine  equipment  and  no  colliery  will  he  complete  without 
a  dressing  station. 

Mechanical  Guards  a  Necessity 
If  education  can  account  for  two-thirds  of  accident 
prevention,  safety  guards  account  for  the  other  third. 
Education  has  to  do  with  the  human  element,  safety 
guards  with  the  mechanical  side.  Where  the  human 
element  fails,  mechanical  skill  assists.  Trained  intel- 
ligence may  greatly  .strengthen  that  first  great  instinct 
within  the"  human  brea.st,  self-preservation;  but  man's 
courage  urges  him  to  take  chances.  Safety  guards  are 
erected  to  discourage  these  gambling  tendencies  and  to 
hinder  all  foolish  attemps  at  such.  True,  before  safety 
guards  came  into  general  use,  the  workman  had  no 
alternative  than  to  take  chances.  Now  he  is  deterred 
in  every  way.  He  goes  to  the  emery  wheel  to  sharpen 
tools  or  griiid  down  .some  piece  of  machinery,  but  Ik 
must  wear  goggles.  In  handling  electric  wire,  he  must 
wear  rubber  gloves  and  be  thoroughly  insulated.  And 
so  through  the  whole  works,  as  far  as  iiossible  the  machin- 
ery is  safeguarded  and  the  workman  himself  is  rendered 
immune  from  accidents  by  intelligence,  skill  and  all 
other  known  protectors. 

Cost  no  Longer  the  First  Consideration 
Cost  is  not  considered  where  life  is  to  be  protected. 
Safety  comes  first,  quality  second,  and  cost  last.  Thus 
we  have  an  entire  change  from  twenty  years  ago,  when 
output  was  the  first  consideration,  quality  second  and 
safet.y  last. 

While  there  may  not  be  accumulated  data  by  which 
comparisons  may  be  made,  there  are  outstanding  iirnofs 
that  we  have  progressed  far  and  are  making  good  head- 
way. Compensation  Board  records  shows  that  septic 
cases  are  not  now  so  numerous  and  so  serious  as  formerly. 
This  is  due  to  the  improved  sanitary  conditions  of  the 
works  and  to  treatment  at  the  first-aid  stations  before 
the  workman  leaves  the  mine  or  the  department  in  the 
Steel  plant  where  he  was  injured.  In  the  month  of  May, 
fifty-six  men  were  treated  at  the  first-aid  stations  at  the 
collieries  and  in  June  forty-seven  were  attended.  As 
blood  poisoning  sometimes  arises  from  slight  wounds, 
who  can  tell  liow^  many  lives  were  saved,  what  suffering 
or  financial  loss  was  avoided  by  this  first-aid  treatment  ? 
The  First-Aid  Stations 
At  some  of  the  larger  collieries,  permanent  men  are 
placed  in  charge  of  these  first-aid  stations.  But  at 
other  collieries  some  trained  workman  gives  first-aid 
when  the  injured  man  reaches  the  surface.  Many  severe 
cases  are  now  being  skillfully  cared  for  underground. 
A  short  time  ago  a  miner  was  severely  injured  while  at 
work.     A  fellow  workman  nearby  attended  to  him  and 


although  the  case  was  one  where  loss  of  blood  w^u-ld  have 
caused  death  in  a  short  time,  the  work  of  bandaging  was 
so  well  (lone  that  he  was  taken  straight  to  the  hospital 
from  the  mine.  Another  case  two  days  ago  aptly  illus- 
trates what  our  miners  are  doing.  A  large  flat  slab  of 
rock  fell  from  the  roof  on  three  miners,  ]iinning  them  un- 
derneath. All  were  severely  injured.  One  man  by  the 
name  of  Dawe,  usually  a  quiet  per.son,  when  appreached 
by  the  rescuers  told  them  to  attend  to  the  other  two  men 
first.  When  Dawe  was  examined  it  was  found  he  had 
sustained  a  compound  fracture  of  the  leg  above  the 
knee.  But  one  of  the  trained  first-aid  men  was  equal 
to  the  occasion  and  applied  the  splints  as  dexterously  as 
if  he  had  been  an  army  surgeon.  This  case  also  passed 
on  to  hospital  without  having  to  be  oared  for  at  the 
first-aid  station. 

Accidents  to  Eyes  Reduced 

A  class  of  accidents  that  has  been  greatly  reduced  on 
the  steel  plant  is  that  of  injury  to  the  eyes.  To-day 
serious  cases  of  these  rarely  occur.  This  is  largely 
due  to  the  regulations  of  the  plant  that  men  chipping 
steel,  breaking  pig  iron,  or  doing  any  other  .such  work 
must  have  their  eyes  protected. 

All  accidents  are  investigated  by  the  Inspectors  and 
the  causes  ascertained.  They  are  divided  into  two  classes, 
preventable  and  non-preventable.  The  causes  of  prevent- 
able accidents  may  lie  either  with  the  manager  or  with 
the  workmen.  When  these  causes  are  made  known,  .steps 
are  taken  to  remove  them.  The  safety  department  fills 
a  large  jilace  in  that  it  is  free  to  discover  and  make  known 
the  cause  of  accident  irrespective  of  whether  the  manage- 
ment or  the  em})loyee  is  responsible. 


PORT   ARTHUR   SHIPPING   NOTES 
By  J.  J.  O 'Conner 

At  noon  on  the  12th.  instant,  the  steamer  "Mathews- 
tdii"  slipped  into  her  native  element  from  the  ways  of 
the  Port  Arthur  shipbuilding  Company's  yards,  at  Port 
Arthur. 

The  christening  ceremony  was  performed  by  Mrs. 
A.  E.  Mathews,  wife  of  A.  E.  Mathews,  President  of  the 
Mathews  Steamship  Company,  owners  of  the  ship.  A 
large  number  of  invited  guests  attended  the  launching 
from  Toronto,  Montreal,  Chicago,  Duluth  and  New  York, 
uiiilc  the  people  of  the  twin  cities  at  the  head  of  the 
Lakes  turned  out  in  numbers  never  before  seen  at  a 
launching  at  this  yard.  Everything  worked  like  clock- 
work, and  sharp  on  the  minute  set  the  great  hull  slid 
into  the  water  to  the  strains  of  the  Pasco  Band,  an  or- 
2'anizatioii  comjiosed  entirely  of  employees  of  the  Port 
Arthur    Shipbuilding    Company. 

The  ship  has  a  d.w.  cajiacity  of  12.000  tons,  is  all 
steel,  of  the  most  modern  type  of  construction,  amply 
powered,  and  equipped  with  up-to-date  handling  faci- 
lities. The  officers  and  crews  quarters  are  fitted  up 
with  a  view  to  the  maximum  of  comfort  and  convenience, 
while  the  owner's  cabins  are  luxuriously  fitted,  for  the 
convenience  of  several  guests. 

Immediately  after  the  launching,  the  .ship  was  towed 
out  of  the  dock  and  taken  to  the  shear  legs,  where  boilers 
and  engines  will  be  installed  and  the  final  touches  given 
to  what  is  said  to  be  the  last  word  in  Lake  shipbuilding. 
The  work  of  construction  wa,s  under  the  immediate 
direction  of  Mr.  John  H.  Smith,  manager  of  the  Port 
Arthur  Shipbuilding  Compan.y,  Avho  has  every  reason 
to  feel  gratified  over  the  out-turn. 

The  function  was  suitably  wound  up  by  a  luncheon  at 
the  Prince  Arthur  Hotel,  followed  bv  a  cruise  around 
Thunder  Bav. 
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Eightv-seven  vears  ago  a  group  of  Rhode  Island 
maiuifaeturers.  unable  to  secure  relief  from  the  extor- 
tionate rates  charged  by  stock  fire  insurance  companies, 
associated  themselves  and  formed  the  first  Factory 
Mutual  Insurance  Company.  The  immediate  suc^cess 
of  their  efforts  attracted  the  attention  of  other  New 
England  manufacturers  and  rapidly  led  to  the  forma- 
tion of  additional  companies,  both  in  Rhode  Island 
and  in  Massachusetts.  For  a  number  of  years  their 
undenvriting  was  confined  to  New  England,  but  as 
the  results  achieved  by  the  organization  became 
known,  thev  were  asked  to  extend  their  work  to  other 
states  and'  to  Canada.  The  system  lias  grown  to  a 
point  far  beyond  the  thought  of  its  founders,  and  to- 
day is  the  strongest,  most  progressive  underwriting 
organization  in  existence. 

The  public  looks  upon  the  Factoiy  iMutual  system 
as  an  organization  which  became  successful  thru  the 
■selection  Of  risks  from  a  class  in  which  there  was 
little  or  no  fire  hazard.  This  impression  is  not  the 
Ljorrect  one.  The  :\Iutual  Companies  originated  with 
textile  plants,  a  class  so  hazardous  as  to  be  almost 
uninsurable.  Tlie  frequent  fires  and  heavy  losses 
brought  forth  an  intensive  study  of  the  hazards  m- 
volved.  founded  the  ]\Iuiual  system  of  inspection,  and 
re.sulted  in  bringing  the  textile  mills  to  the  point 
where  to-dav  thev  are  considered  preferred  risks. 
This  is  in  direct  'antithesis  to  the  Stock  insurance 
point  of  view  that  the  rate  should  be  made  to  fit  the 
hazard,  the  underwriter  acting  merely  as  a  distributor, 
of  losses. 

The  fire  prevention  department  of  the  Mutual  Com- 
panies has  grown  rapidly.  New  methods  of  manufac- 
turing, the  introduction  of  electrical  machinery,  and 
high  "speed  methods  of  production  developed  in  the 
mechanical  industries  have  all  presented  new  prob- 
lems whose  solution  has  necessarily  kept  pace  with 
industrial  development  of  the  country.  Our  engineer- 
ing work  fo-day  involves  an  annual  expenditure  of 
about  .-liT.l.OOO.  'Large  insurers,  as  for  example  the 
[nternational  Harvester  Company  and  the  General 
Electric  Company,  have  frequently  stated  that  they 
consider  the  fire  prevention  seiwice  of  the  Mutual 
Companies  of  greater  value  than  the  entire  cost  of  in- 
surance. Systematic  inspections  of  each  plant  are 
made  four  times  a  year,  and  the  services  of  special 
engineers  are  available  to  the  assured  at  all  times. 
Special  investigations  of  this  nature  have  been  ex- 
tended to  such  subjects  as  the  prevention  of  dry  rot  in 
factory  timber,  the  prevention  of  fire  in  solvent  naph- 
tha in*  rubber  spreader  rooms,  the  control  of  celluloid 
fires  by  automatic  sprinklers,  the  prevention  of  fire  in 
pulp  wood  piles,  the  prevention  of  dust  explosions  in 
grain  elevators  and  starch  factories.  The  laborato- 
ries maintain  a  staff  of  engineers  constantly  engaged 
in  the  investigation  of  new  devices  for  fire  prevention, 
together  with  supervision  over  the  manufacture  of 
such  materials. 

Tlie  Inspection  Depart  mcnt  has  also  developed  a 
quick  and  accurate  metliod  of  appraising  factories. 
This    work  is    done    without    cost  to  the    policyholder. 


:)f  those  made  by  independent  appraisal  organizations. 
They  liave  been  accepted  for  tax  purposes  and  as  a 
basis  for  bond  issues.  They  offer  a  further  advantage 
of  furnishing  before  the  fire  a  satisfactory  base  for 
the  adjustment  of  a  loss. 

Tlie  field  covered  by  the  Factory  Mutual  Companies 
is  eomi>aratively  limited  in  extent.  Insurance  is 
written  only  on  factories  and  warehouses  of  superior 
construction,  protected  with  automatic  sprinklers. 
Liability  is  not  assumed  within  the  closely  built  up 
sections  of  cities,  except  to  a  very  limited  extent,  and 
then  only  on  fully  protected  reinforced  concrete  build- 
ings. Tlie  moral  hazard  is  eliminated  by  a  careful 
preliminary  scrutiny  of  the  business  record  and  finan- 
cial integrity  of  the  prospective  policyholder  and  by  a 
periodical  review  of  these  considerations  by  the  offi- 
cials of  the  Companies.  So  carefully  has  this  feature 
been  observed  that  during  the  past  two  years,  when 
general  fire  losses  in  tlie  United  States  and  Canada 
were  the  greatest  in  their  history  —  except  in  the 
year  of  the  San  Francisco  conflagration —  those  of 
the  I\Iutual  Companies  were  the  lowest  ever  known. 

Tlie  management  of  the  Companies  is  in  the  hands 
')f  a  group  of  officials  elected  annuall^y  by  the  Boards 
of  Directors,  who  are  themselves  policyholders,  and  so 
necessarily  vitally  interested  in  the  success  of  the 
companies. 

Rates  in  these  Companies  are  based  ou  the  loss 
cost  experience  with  various  classes  of  manufacturing. 
In  arriving  at  the  rate  on  a  risk,  comparison  is  made 
with  other  plants  as  to  construction,  occupancy,  pro- 
tection, location  and  exposure.  Each  risk  in  the  same 
class  takes  the  same  rate,  thus  insuring  a  fair  and 
equal  distribution  of  cost. 

The  following  table  is  taken  from  the  annual  report 
of  one  of  our  Companies  and  is  fairly  representative 
of  the  results  obtained  by  all.  The  cost  of  insurance 
is  given  in  ten  year  periods  and  shows  the  results  of 
constantly  improved  methods  of  protection  and  in- 
spection. 

Annual  Cost  of 
Period  Insurance  —  Cts. 

per  $100 
1850-1860  43.73 

1861-1870  27.95 

1871-1880  25.38 

1881-1890  22.71 

1891-1900  14.36 

1901-1910  6.77 

1911-1920  6.34 

1921-  3.23 

The  financial  standing  of  the  Mutual  Companies  is 
not  correctly  shown  by  the  usual  published  financial 
statements,  as  these  are  issued  in  the  form  prescribed 
by  various  insurance  departments.  The  large  advance 
premium  collected  by  these  Companies  creates  for 
the  payment  of  losses  a  fund  over  ten  times  as  great 
in  proportion  as  is  available  in  the  largest  stock  fire 
insurance  companies.  The  relative  loss  paying  abil- 
ity of  tlie  Factory  JIutuals  is  the  higliesi  of  any  in- 
surance organization. 

Policies  are   written   on   a   broad    and    liberal   form, 


Such  apprasials  fulfill  practically  all  the  requirements     generally  without  coinsurance  restrictions. 
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Accnnuilators,  Hydraulic:  ,,„,,„„     rmi 

^;::'i^^  ^'i^ro^s^'^^:  ^-«ord.  can. 

Air    Compressors:  , 

R.    T.    Gilniaii    &   Co.,    Montreal. 

Alniuiniiin:  ...        i 

A    C.   Le.slie  Co..  l,t(l.,  Montreal. 

""'^SteTcompanv   of   Canaa.    Ltd..    Hamilton     Ont. 

United  siates  Steel  Products  Co..  Montreal. 
Barbed   Wire    Galvanized: 

British    Empire    Steel   Corporation.    Lto.,^  „,. 

fteel    Company    of    Canada.    Ltd..    Hamilton,    Ont. 

United  States  Steel  Products  Co..  Montreal. 

Anchor    Bolts:  .^nf^.i     r»nt 

SIr.l    Company    of    Canaa,    Ltd..    Hamilton.    Ont. 

Axles,   Car:  ■         ■.    j     m^^.    ii,~.,.u 

Nova  Scotia  Sleei   *  Coal   Co      Limited.    New   (,i.~.-" 
United  States  Steel  Products  Co.,  Montreal. 

Axles,   Iiooomotive: 

British    Knipire   Steel   Corporation.    Ltd. 

Nova   Srotia    Steel    H   Coal    Co.    Liirnled.    New    <.l..su..« 

United  States  Steel  Products  Co..  Montreal. 

t,  irrel  S'.ock  (Black  Steel  Sheets) : 

.Sei.e.'a    Iron   *    SUel    Co..    Huffah.     N.\ 
Steel   Co.   of  Canada.    Ltd..   Hamilton.   Ont. 

*  "  British    Empire    Steel   Corporation     Ltd 

Dominion    Iron    &    "Ifel    Coy.     Ltd      Sydney.    N 
United  States  Steel  Products  Co.,  Montreal. 
tmis.  Iron  &  Steel! 

Prilisli    ICnipire    Steel    Corporation,    l-lil. 
Manitoba   Steel  &   Iron  Company 
Canadian    Western    Steel    Co.,   CalBni.\,    Alia 
Dominion    Iron    &   Steel   Coy      Ltd      Sydney,    N     .-^ 
Ferguson  Steel  &  Iron  Co..  Buffalo.   N  ^. 
The    Steel    Company    of    Canacla     Ham.lloi 
Heals,   McCarthy   &  Uogers    Buffalo     N.^ 
Nova  Scotia  Steel  &  Coal  Co     Limited     N... 
Canadian  Drawn  Steel  Co..  Ltd.,  Hamilton,  On 
Canadian   Tube  &  Iron  Co.    Ltd.,   Montreal 
Leslie    A.    C.   &   Co..   Ltd..   Montreal. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
Bars,   Steel!  ,     ^  ,.^^     j  ,,, 

Rritish   Empire    Steel   Corporation.    Lto. 
Don  h  ion    iron    &    Steel   Coy.,    Ltd..    Sydney 
Nova    Scotia  Sleel   &  Coal   Co..   Limited^   New 
Steel   Co    of  Canada.   Ltd..   Hamilton,  Ont 
Unfted  States  Steel  Products  Co.,  Montreal. 
Billets,    Blooms    and    Slates: 

British    Einpirf    Si. el    Corporp.tion.    Ltd 
Dominion   lion   &   Steel   Coy..   Ltd..   Sydney, 
Sova   Scotia   Steel   &  Coal   Co.,   Limited    New   (,.-u 
Stee"  Company   of   Canada,   Ltd.,   Hamilton,   Ont. 
United  States  Steel  Products  Co.,  Montreal. 

^'"D^Mlotf  t";   &   Rubber   Goods   Co.,    Ltd..   Toroi.i.. 
^*°^Rritish    Empire    Steel   Corporation.   Ltd 

Binders,  Core! 

Hyde  *  Sons.  Montreal.  Que. 

^'""kacmnnon  Steel  Co..  ^W.    Sherbrooke.^ue^ 

Reid  &  Brown  Slructural  Steel  &  Iron  WoiKS.    i  > 
Tolotito   lion   Works.   Toronto.   Ont. 
Black  Steel  Sheets: 

R    &  S    H.  Thompson  &  Co..   Lta. 

f^'SiT  i- CO  ^T/^'A^°C.,"M'o'nt?ea'?.-^P.    Que. 
Steel  C?.  o^-CanaHa    Ltd.:  Hamilton.  Ont. 

^'"Tlgo''ma"sUe\  Corp..   Ltd..   SauU  Ste.   Marie. 

British    Kmpi..;  Steel  ;^''''j>;°/^f"i';ta,V  Hamilton.    '-■ 
Som'in'ion    Don"&  "stee^l    Coy.' Ltd., 'Sydney,    N     S 
it=Ti    To    of  Canada.   Ltd..  Hamilton.   Ont 
United  States  l?eel  Products  Co..  Montreal. 

'^""s'terllne   Engine    Works     Winnipeg.    Man. 
R,   T.   Oilman   &  Co.,   Montreal. 

*°"Batnes  &  Peckover,  Toronto,  Ont. 
steel  Ca  of  Cam-da.  Ha   lilton.  Ont. 
Canadian   Tube  &  Iron   Co.,  Montreal,  PQ. 

"""Brifith'EmVire    Steel   Corporation.    Ltd. 

Nova  SCO  la   Steel  &  Coal   Co..   Limited^    New   Qlaf 
Steir  Co    of  Canada,  Ltd.,  Hamilton,  Ont. 


Buyers  who  are  unable   to  find  out   what   they   ucs  n 
who    in   all   probability,    will    be   able   to    givu    the     l< 


Brass  QoodB! 

Dunlop  Tire  &  Rubber  Goods  Co..  Ltd.,  Toronto. 
Brick-iuBulatlns : 

Quigley  Furnace   Specialties   Co.,    New   York. 
Dominion  Foundry  Supply  Co..   Ltd..   Montreal. 

Bridges: 

Hamilton   Bridge  Works  Co.,  Ltd..  Hamilton. 
MacKinnon  Steel  Co.,  Ltd..  Sherbrooke,  Que. 

Bruslies,  Foundry,  Core: 

Hyde  &  Sons.  Montreal,  Que. 

Buildings,  Uetal: 

Pedlar  People.   Limited.  Oshawa.  Ont. 
Hamilton   Bridge  Works  Co.,  Ltd.,  Hamilton. 


Gaskets,  Rubber: 

Dunlop   Tire  &    Rubber    Goods   Co.,    Ltd.,    Toront*.    OtJt 

Cast  Iron  Pipe:  „ 

National    Iron   Corporation,    Ltd..   Toronto 
Hyde  &   Sons.    Montreal.   Que. 
Canada  Iron  Foundries.  Montreal. 


N 


o .     Ltd       Montreal 
Ltd..    Hamilton.    Ont 


Bolts.  Nuts,  Kl'«*»:    ,     , 

Canadian     Tube     &     Iron 

Steel    Companv    of    Canad 
Box"  Annealed    Steel    Sheets: 

R    x,  S    H    Thompson  &  Co..   Ltd. 

Senecf  Iron   &  Steel   Co  .   Buffalo.   NY 

OiiiKlev   Furnace   Specialties   Co..    New    York. 

Dominion   Foundry   Supply   Co.   Ltd..   Montreal 

SteTl  Co    of  Canada,   Ltd..   Hamilton.  Ont. 


Co. 


Tited,    Hamilton.    Ont 


Castings,  Brass: 

Wentworth  Mtg.  Co.  Limited.  Hamilton.  Ont 
Algoma  Steel  Corp..  Ltd..  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co..  Ltd..  Brantford.  Can. 

Castings,  Bronze:  „       ..  „ 

Wentworth    Mfg.    Co..    Limited.    Hamilton.    Ont. 
AUoma  Steel  Corp..  Ltd.,  Sault  Ste.   Marie. 
The  Dominion  Steel  Products  Co.,  Ltd..  Brantford,  Can 

Castings,  Gray  Iron:  ...  ,    „  ^ 

Canadian    Steel    Foundries.    Ltd  .    Montreal    P.Q 
Kleotrical   Fittings  &  Foundry.   Ltd..  Toronto.  C'nt. 
Algoma  Steel  Corp.,   Ltd.,   Sault  Ste.   Marie. 
The  Dominion  Steel  Products  Co.,  Ltd..  Brantford.  Can. 

Castings,   Nickel   Steel: 

Hull   Iron   and   Steel    Foundries,   Ltd.,   Hull,   P.Q. 
Canadian    Steel    Foundries.    Ltd..    Montreal    P.Q. 
Algoma  Steel  Corp.,   Ltd.,  Sault  Ste.   MarU. 
Dominion   Steel    Foundry   Co.   Hamilton.   Ont. 
.loliette  Steel  Co..  Montreal,  P.Q. 

Castings,  Gray  Iron: 

Reld  &  Brown  Structural  Steel  &  Iron  WorUc,  Ltd..  Tor-. 
Algoma  Steel  Corp.,   Ltd.,  SauU  Ste.   Marie. 

Castings,   Malleable:  ^  .^      „      .       ,    -a  ^ 

Canadian    Steel    Foundries,    Ltd..    Montreal    P.Q 
Algoma   Steel  Corp..   Ltd..  SauU  Ste.   Uarl*. 

Castings.   Steel:  ,     ,  .^      tt       ...         .-._. 

Dominion   Foundries  &  Steel.   Ltd..   Hamilton.   Or*. 
Algoma   Steel  Corp..   Ltd..  Sault  Ste.   Marie. 

Cement,  High  Temperature:     ,       ^        „        . 

Quigley  Furnace   Specialties  Co     New   lorK. 

Dominion   Foundry   Supply  Co.,   Ltd.,   Montreal. 
Chrome :  _ 

American    Refractories    Co. 

Chemists:  ^    ,        ,  ,.,     ™.„„,„n. 

Toronto  Testing  Laboratory.  Ltd..  Toronto.  Out 
Milton    Hersey    Co.,    Ltd..    Montreal. 
Charles   C.    Kawin    Co.    Ltd..    Toronto 

Chucks  Iiathe  and  Boris?  MUl:  , , .     „       ,  .     ,     . 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantiord,      •    . 

''"%^"eS^enFca  Wi"'&  Mfg.  Co..  Fostorla.  Ohio.  TJ.S.A 
United  States  Steel  Products  Co.,  Montreal. 

Concrete  Hardener  and  Waterproof er: 

Beverldge    Supply    Company.    Limited.     Mon'ieat 

Consulting   Bnglneera: 

W,  E    Moo"e  t  Co..   Ltd  .    Pittsburg    T^ 

VP     q      T*vlpr    Co       r'l«v'>'n'^d 

Canada  Furnace  Co..  Ltd..  Port  Colbome. 

A     C.   Leslie  &.  Co..  Ltd..  Montreal.   PQ. 

Stoel    Co.    of    Canada.    Hamilton.    Ont. 
Pliie  Riveted  Steel: 

Toronto    Iron     Works.    Toronto.    Ont 

MacKinnon   Steel  Co  .   Ltd..  Sherbrooke.  Que. 

United  States  Steel  Pro'lncts  Co  .  Ltd..  New  York. 
plBtnn  Bod  Packing.  Rubber  &  Dnok: 

Dunlop  Tire  &  Rubber  Goods  Co..   Ltd  .   Toronto.  Ont. 
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By  reason  of  tlie  high  cUiss  of  iiieinbership  in  these 
Companies,  there  are  pratieally  no  difficulties  in  the 
adjustment  of  losses.  The  manufacturer,  in  dealing 
■with  a  stock  fire  insurance  company,  is  concerned 
only  witli  the  enforcement  of  a  contract,  whereas  witli 
a  Mutual  Company,  lie  is  a  memlier  and  a  partner. 
This  theory  i)roves  itself  in  that  during  a  period  of 
eighty-seven  years,  these  Companies  have  never  had  a 
lawsuit  over  the  adjustment  of  a  loss. 

Some  of  the  companies  are  verj^  active  in  develop- 
ing new  business ;  others  ai'e  used  merely  for  such  sur- 
plus lines  as  the  active  companies  cannot  underwrite 
themselves.  The  Firemen's  Mutual  Insurance  Com- 
pany has  been  especially  aggressive  in  tlie  field  of  new 
business.  We  have  felt  that  the  policyholders  are 
best  served  by  making  the  system  as  large  as  possible, 
consistent  with  good  underwriting.  It  is  obvious  that 
the  greater  the  number  of  individual  risks,  the  broader 
the  base  over  which  a  loss  may  be  distributed,  with  a 
corresponding  lower  cost  to  the  policy  holder. 

In  addition  to  the  home  office  in  Providence,  we 
maintain  branches  in  New  York,  Detroit  and  Balti- 
more, each  with  a  force  of  engineers  to  furnish  prompt 
service  to  members. 

"We  make  no  solicitation  of  business  whatever  in  Can- 
ada, our  work  in  the  Dominion  being  limited  to  the  in- 
spection of  risks  now  insured,  and  the  response  to 
such  applications  as  are  made  voluntarily  to  the  home 
office  of  the  Company. 

PRODUCTION  OF  IRON  AND  STEEL  IN  JULY 

A  report  issued  lately  by  the  Dominiim  Bureau  of 
Statistics  states  that  the  production  of  pig  iron  in  July 
presented  an  increase  of  10  per  cent,  over  the  record 
for  June.  The  output  in  July  was  31,705  tons  as  com- 
pared with  a  production  of  28,763  tons  in  the  previous 
month.  The  decided  advance  in  the  basic  pig  manufac- 
tured for  further  use  was  an  interesting  development  in 
this  connection.  In  June,  14,714  tons  were  produced 
while  in  the  next  month  the  records  indicate  an  output 
of  25,419  tons.  Notwithstanding  the  encouraging  in- 
crease over  the  totals  for  May  and  June,  the  output  in 
July  is  considerably  lielow  the  montlilv  average  for 
1921  and  for  the  first  half  of  1922.  The  average  for  the 
half-year  was  32,031  and  during  1921  the  average  month- 
ly production  was  51,534  tons. 

The  output  in  July  1921  was  54,08tj  tons  and  the  re- 
cord for  the  month  under  review  presents  a  decrease  of 
41.4  per  cent.  The  cumulative  production  for  the  seven 
months  ending  July  31st.  last  was  223,892,  as  compared 
with  a  total  production  of  363,292  tons  during  the  cor- 
responding period  of  1921. 

The  furnace  at  Hamilton  was  idle  at  the  end  of  the 
month  leaving  in  operation  two  furnaces  at  Sault  Ste. 
Marie  and  one  at  Sydney. 

The  production  of  jiig  iron  during  July  in  the  United 
States  a.s  reported  by  the  "Iron  Age"  showed  an  absolute 
increase  of  39,017  tons  as  contrasted  with  a  loss  in  the 
daily  rate  of  1281  tons.  The  composite  price  increased 
from  $24.05  per  gross  ton  on  July  25th.  to  $24.38  ou 
August  Ust.  The  Canadian  price  of  basic  pig  iron  as 
quote  by  one  of  the  steel  companies  remained  steady  for 
July  at  $27.00  per  ton  notwithstanding  the  rapid  increase 
from  $24  in  April  to  $27  in  June. 

Steel  Ivgots  and  Casii)i[/s 

A  surprising  advance  in  the  production  of  steel  wa.s 
effected  in  Jidy.     The  output  in  June  was  32,805  tons 


while  in  the  montli  under  review  62,767  tons  were  pro 
diiced  constituting  an  increase  of  91  per  cent  The 
advance  occurred  chiefly  in  the  open  hearth  basic  ingots 
produced  for  further  use.  The  output  was  61,243  com- 
pared with  31,206  t^ns  in  June,  comprising  an  increa.se 
ot  J6.1  per  cent  The  average  monthly  output  of  the 
giade  during  1921  was  53.489  tons  and  the  average  for 
the  first  halt  year  of  1921  was  27,938  tons.  The  greater 
part  ot  the  increase  for  July  was  reported  from  the 
steel  plant  at  Sault  St.e.  Marie. 

During  the7  months  ending  with  July  31st.  the  pro- 
duction of  steel  wa.s  239,847  as  compared  with  a  cumula- 
tive total  of  349,118  tons  for  the  same  period  last  vear. 
The  output  of  open  hearth  basic  ingots  in  the  seven 
months  of  the  present  year  is  below  the  production  in 
tlie  corresponding  period  of  last  year  bv  104,095  tons 
liie  steel  castings  produced  in  the  se'ven  months  of 
last  year  are  also  in  excess  of  the  production  for  the  cor- 

cent""  ""  ^"'""'^  °^  *^""^  ^''^''  '"'  ^'^^^  *°"^  °''  28  pel- 
The  splendid  increase  in  steel  production  during  Julv 
m  spite  of  coal  shortage  speaks  well  for  future  prospect.^ 
Improvements  in  marketing  conditions  is  the  chief  factor 
accounting  for  the  altered  outlook 


STRONGER  TRADES  T'NIONS  PREDICTED 
That  trade  unions  are  on   the  verge  of  a  stronger 
and  more    vigorous    growth  than  ever  before  in  the 
History  of  the  country  is  the  conclusion  of  Roger  Bab- 

fac;  t^'ft''  ^''■'  ^'^  Business.  Recognizing  this 
tact.  Mr.  Babson  gives  a  word  of  advice  to  employers 
tie  states  that  government  by  injunction  and  the 
attempt  to  disrupt  labor  will  both  fail,  and  the  inevit- 
able result  will  be  that  the  wage-earners  will  take  a 
leat  trom  the  employers'  book,  organize  more  tightlv 
and  then  probably  will  demand,  and  no  doubt  secure 
much  more  than  if  the  employer  uses  common  sense 
before  it  is  too  late. 

Mr  Babson 's  article,  published  in  his  Bulletin,  car- 
ries the  picture  of  several  clock  faces  to  illustrate  his 
points.  The  article  is  so  interesting  that  it  is  repro- 
duced m  full,  as  follows : 

"Employers  the  country  over  have  been  swinging 
the  tomahawk  for  the  past  eighteen  months.  The 
days  for  such  activity  are  now  drawing  to  a  close  It 
is  time  to  think  and  reason.  Wliat  we  mean  is  indi- 
cated by  the  clock  face.  It  Is  now  about  six  o'chic-k 
industrial  time. 

••Eighteen  months  ago  it  wa  v  bet\\.'ca  3  and  4  n' 
clock  For  the  past  three  induslnaf  hours  we  have 
tjeen  going  along  in  an  industrial  twilight  when  the 
advantage  was  all  with  the  emnloyer  i-.nci  not  at  all 
«'ith  the  employee. 

"During  the  war,  with  the  approval  of  some  of  the 
best  minds  in  the  nation,  the  practice  of  collective 
bargaining  was  set  up  in  hundreds  of  places  where 
previou.sly  no  such  thing  had  prevailed.  Of  late  fol- 
lowing the  lead  of  United  States  Steel,  many  firms 
have  gone  back  to  the  individual  bargain 'plan — 
some  with  a  cast  iron  individual  contract  which  binds 
the  employee  never  to  join  a  union  or  any  other  labor 
organization  —and  a  systematic  campaign  of  'union 
busting'  has  gone  into  effect. 

"Again,  a  new  form  of  industrial  government  has 
been  set  up  —  government  by  injunction!  The  twi- 
light employer,  rather  than  "work  his  way  through 
industrial  difficulties,  has  gone  around  them  and  has 
rushed  to  the  courte  to  accomplish  by  legal  force  what 
he  could  not  bring  about  by  other  methodf;" 
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EDITORIAL 


THE    USE    OF    ALBERTA'S    COAL 

It  is  estimated  tliat  one-sixtli  of  the  world's  available 
coal  is  to  be  found  in  tiie  province  of  Alberta.  A  large 
jiart  of  this  is  susceptible  to  very  cheap  mining,  even  by 
steam  shovel.  Just  at  present  the  chief  trouble  with 
Alberta's  coal  is  that  there  is  too  much  of  it ;  it  is  so 
easily  and  cheaply  developed  that  it  is  hardly  worth  the 
miner's  trouble  to  put  it  on  the  cars.  The  population  of 
Alberta  is  sparse  and  scattered,  and  the  mountains,  them- 
selves well  provided  with  coal  beds,  on  one  side  and  the 
vast  extent  of  plain  on  the  other  prevent  the  shipment  of 
fuel  to  distant  markets  that  would  readily  take  it  at  any- 
thing near  the  pit-mouth  price. 

These  vast  deposits  of  coal  have  for  a  generation  past 
been  the  subject  of  vague  speculation,  usually  projected 
into  the  centuries  to  come.  It  has  been  predicted  that  in 
the  years  to  come  the  prairie  lands  will  become  thickly 
populated,  and  will  even  grow  to  be  the  centre  of  popu- 
lation for  Canada.  With  this  there  will  come  naturally 
an  industrial  growth,  based  mainly  upon  the  supply  of 
coal. 

These  conjectures  seem  logical  enough;  but  we  should 
like  to  evolve  some  ideas  of  more  immediate  and  more 
practical  interest.  How  can  the  coal  operators  of  the 
province  of  Alberta  find  a  more  extended  market  for  their 
product?  How  can  they  change  the  present  seasonal 
demand  for  coal  as  fuel  into  a  demand  that  will  keep  their 
miners  and  plants  busy  all  the  year  round.'  This  problem 
has  been  faced  at  one  time  or  anotlier  by  almost  every  coal 
field,  and  in  many  instances  the  solution  has  been  found 
in  the  establishment  of  a  metallurgical  industry,  more 
particularly   of  an   iron   industry. 

Of  merchantable  iron  ore.  Alberta  has  at  present  none 
discovered.  This  is  not  to  say  that  none  will  be  dis- 
covered as  the  search  proceeds.  But  even  if  iron  ore  of 
the  proper  grade  and  in  sufficient  quantity  were  now 
available,  it  is  a  question  whether  an  iron  smelting  and 
steel  works  could  be  worked  profitably  under  the  present 
conditions.  This  is  a  matter  that  must  be  left  to  the  de- 
cision of  those  well  versed  in  the  commercial  aspects  of 
the  case.  Meantime  we  can  look  at  some  of  the  outstand- 
ing facts. 

Alberta  is  far  removed  from  any  centre  of  production 
of  iron  and  steel,  and  pays  dearly  for  both  semi-man- 
ufactured and  manufactured  iron  products  by  reason  of 
these  great  distances.  Converselv.  the  expense  of  trans- 
porting her  own  products,  almost  exclusively  agricultural, 
to  these  distant  markets  is  so  great  that  the  profit  is  cor- 
respondingly  small.      It   seems    probable   that,    were   com- 


mercial  iron  ore  found  in  a  suitable  location  in  Alberta, 
tins  very  fact  of  comparative  isolation  and  the  enhanced 
value  of  imported  materials  would  provide  a  chance  for 
successful  operation.  Even  a  small  plant  with  a  diversi- 
fied production  might  succeed  under  these  favourable  cir- 
cumstances. Once  established,  such  a  plant  would  create 
the  conditions  essential  to  its  further  progress,  as  has  been 
demonstrated  so  clearly  in  the  great  and  growing  central 
industrial  area  of  the  United  States.  Even  a  small  indu.s- 
trial  population  would  provide  a  more  lucrative  .market  for 
agricultural  products,  which  would  induce  more  intensive 
cultivation  and  tliicker  settlement,  which  would  again  pro- 
vide a  better  market  for  the  smelter  and  mills;  and  so  on 
for  generations  to  come.  The  problem  is  liow  to  initiate 
this  cycle  of  progress. 

The  only  iron-ore  deposit  of  any  dimensions  known  at 
l)resent  in  Alberta  is  in  the  form  of  beds  of  titaniferous 
ore  extending  northward  from  the  railway  at  Burmis,  near 
Blairmore.  These  are,  apparently,  rather  extensive, 
though  their  content  of  that  bug-bear,  titanium,  has  pre- 
vented their  thorough  exploration.  It  is  possible  that 
advances  in  ferrous  metallurgy  may  bring  such  ore  into 
the  market,  when  the  proximity  of  these  deposits  to  first- 
class  coal  may  make  them  of  commercial  significance. 

Elsewhere  in  Alberta,  the  chief  chances  for  finding 
iron  ore  would  appear  to  be  in  the  long  strip  of  Palaeozoic 
and  late  pre-Cambrian  rocks  that  compose  and  fringe  the 
Rocky  Mountains  on  their  eastern  side.  All  this  area  is 
within  easy  reach  of  good  coal,  through  all  of  it  is  not  yet 
witliin  reach  of  a  railway.  It  is  in  these  early  geological 
horizons  that  iron-ore  deposits  are  most  likely  to  be 
found.  There  has  not  yet  been  discovered  in  Alberta  the 
association  or  iron-ore  with  the  coal  measures  that  has 
))roved  of  such  utility  in  Britain. 

We  believe  that  this  iron-ore  question,  and  its  concomi- 
tant, the  question  of  an  iron  industry,  is  well  worth  the 
close  attention  of  Albertans.  particularly  of  those  Alber- 
tans  interested  in  coal  mines.  The  time  may  be  ripe  now 
for  a  thorough  investigation,  if  not  for  the"  establishment 
of  a   commercial   plant. 


SPECLILISTS  IX  HIGH-GRADE  STEEL 

As  has  been  jiointed  out  more  tlian  once  in  these  co- 
lumns, if  Canada  is  to  have  an  indigenous  iron  and  steel 
industry,  it  must  rest  principally  upon  some  natural  re- 
source in  which  she  excels.  Only  thus  can  international 
competition,  which  is  more  and  more  a  factor  in  the 
operation    of    national     industries,    be    met    successfully. 
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Hence  to  gauge  shrewdly  tlie  chances  of  the  success  and 
growth  of  any  branch  of  the  Canadian  industry,  one  must 
examine  the  basis  of  natural  resources  upon  which  it 
rests,  as  well  as  the  resources  of  human  energy  and  ini- 
tiative that  will  put  to  use  what  nature  has  provided. 

At  present  Canada  has  no  production  of  iron  ore  and 
so  it  goes  without  saying  that,  from  the  national  point  of 
view,  our  basic  production  of  iron  and  steel  is  not  only  on 
an  insecure  foundation,  but  is  such,  in  central  Canada 
at  hast,  that  it  cannot  liope  to  compete  on  equal  terms 
witli  our  neighbours  who  supply  us  with  the  raw  mate- 
rials. It  may  be  that  the  present  case  will  be  improved 
as  time  goes  on  by  means  of  progress  in  ore-dressing  and 
ferrous  metallurgj-  that  will  make  our  ores  of  iron  com- 
mercially available.  We  are  confident  this  will  be  the 
outcome  of  progress  now  foreshadowed. 

In  the  meantime,  there  are  certain  undoubted  advant- 
ages possessed  bj'  our  country  that  can  be,  and  are  being, 
used  by  some  of  our  iron  and  steel  men.  Principal  among 
tliesc  is  cheap  electric  power,  of  growing  importance  with 
the  increasing  demand  for  high-grade  and  alloy  steels. 
We  are  well  off  for  some  of  the  alloying  metals,  such  as 
nickel  and  cobalt  though  we  still  import  others.  Chief 
among  our  advantages,  though,  is  the  native  ability  and 
energy  of  Canada's  sons,  without  wliicli  tlie  best  of 
natural  advantages  is  of  little  avail. 

Elsewhere  in  this  issue  we  print  a  sliort  description  of 
the  works  and  products  of  the  Hull  Iron  and  Steel 
Foundries.  A  growing  proportion  of  the  products  of  this 
foundry  is  composed  of  the  high-grade,  specialized  mate- 
rials mentioned  above,  all  of  them  made  in  the  electric 
furnace  and  many  of  tlum  subjegted  to  special  after- 
treatment.  Not  only  has  the  best  of  standard  practice 
been  adopted  in  order  to  ensure  superior  quality,  but  Mr. 
Coplan  has  done  a  considerable  amount  of  original  re- 
search to  good  effect.  Given  correct  technique,  good  work- 
manship and  sound  business  management,  progress  de- 
pends upon  original  research  and  the  commercial  appli- 
cation of  results  thus  obtained.  On  this  basis  we  would 
judge  that  the  Hull  Iron  and  Steel  Foundries  is  in  a  fair 
way  to  expanding,  with  our  growing  metal  industry,  to 
proportions  more  nearly  commensurate  with  Canada's 
vast  territorial  extent  and  her  promise  of  industrial  de- 
velopment. 

That  initiative,  particularlj-  wlien  coupled  with  the 
desire  and  ability  to  do  original  research,  comprises  a 
large  part  of  the  foundation  upon  which  rests  industrial 
success,  is  well  illustrated  in  the  case  of  Hadfields,  Lim- 
ited, a  description  of  whose  works  is  commenced  in  this 
issue.  Tlie  inventive  ability  applied  to  systematic  re- 
search, tile  sound  grasp  of  business  principles,  the  clear 
vision  of  the  trend  of  the  times  and  the  determination  to 
succeed,  that  have  marked  the  progress  of  this  world- 
famous  concern,  are  all  available  here  in  Canada.  We 
may  logically  hope  to  see  a  similar  development  of  spe- 
cialized steel  works  in  Canada  as  the  growth  of  our  coun- 
try and  its  industries  warrant 


RESULTS  BY   COOPERATION 

Among  the  numerous  interesting  papers  at  tile  meeting 
last  month  in  Montreal  of  the  American  Electro-chemical 
Society,  none  was  more  suggestive  of  live  ideas  or  more 
fruitful  of  animated  discussion  than  that  of  Mr.  E.  F.  Col- 
lins on  Electric  Heat:  Its  Generation,  Propagation  and 
Application  to  Industrial  Processes.  After  delineating 
briefly  the  scope  and  the  means  of  applying  electric  heat 
industrially,  Mr.  Collins  stressed  the  point  that  engineers 
skilled  in  the  design  and  construction  of  electric  heating 
devices  have  now  such  a  firm  grasp  of  the  fundamental 
principle  involved  and  of  the  practical  requirements  to  be 
met  that  thej-  can  conduct  their  work  with  the  utmost  pre- 
cision. This  is  a  long  advance  from  the  electric  furnace 
design  and  construction  of  even  a  very  few  years  ago, 
when  trial  and  error  guided  most  of  the  effort,  and  when 
error  followed  trial  much  oftener  than  did  success.  The 
electric  furnace  is  a  comparatively  new  heating  device, 
and  it  is  highly  satisfactory  to  know  that  the  principles 
of  its  construction  and  operation  have  been  mastered  at 
so  early  a  period  in  its  career.  This  career  is,  we  are  con- 
fident, at  present  merely  beginning,  and  will  be,  in  Can- 
ada particularly,  long  and  useful. 

Mr.  Collins'  remarks  on  the  present  perfection  of  elec- 
tric furnace  design  and  control  at  once  brought  a  re- 
joinder from  a  number  of  practical  users  of  such  furna- 
ces. Their  point  was  clearly  put  when  it  was  remarked 
that  their  work  in  the  plants  required  a  dray  horse,  cap 
able  of  long-continued  and  strenuous  exertion,  while  they 
were  furnislied  with  a  blood  horse,  sensitive,  quick  to  learn, 
and  capable  of  wonderful  exhibitions,  yet  useless,  for  their 
purpose.  This  divergence  between  the  man  of  science, 
even  of  applied  science,  working  in  a  laboratory  or  under 
ideal  conditions,  and  his  fellow  scientist  in  the  commercial 
works,  is  typical  and  is  a  fruitful  source  not  only  of  argu- 
ment but  of  serious  disagreement.  Those  that  arranged 
this  discussion  in  open  meeting  of  the  American  Electro- 
chemical Society,  where  good  fellowship  and  mutual  un- 
derstanding are  bound  to  prevail  over  the  feelings  that 
would  lead  to  serious  disagreement  and  misunderstanding, 
have  employed  wisely  the  old-age  British  principle  of  free 
speech  and  open  debate. 

If  there  is  one  means  more  prominent  than  any  other 
for  promoting  the  modern  spirit  of  co-operation  in  indus- 
try, it  is  the  periodical  meetings  of  technical  societies. 
Their  name  is  legion.  No  industry  of  any  consequence 
now  lacks  this  evidence  of  cohesion.  Some  people  think 
there  are  too  many  societies ;  perhaps  there  are  in  sonae 
spheres  of  life.  But  in  the  realm  of  scientific  and  indus- 
trial endeavor,  these  societies  are  primarily  a  means  of 
"getting  together,"  and  the  more  we  get  together,  the 
better  it  is  for  us,  individually  and  collectively. 

One  of  the  potent  agencies  in  promoting  this  "get  to- 
gether" spirit  in  modern  industry,  particularly  on  this 
continent,  is  the  growing  proportion  of  college-trained  men 
in  the  ranks  of  industry.     With  the  ranks  of  pure  science 
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complete^-  filled  with  men  permeated  with  the  fraternal 
spirit  acquired  in  college,  and  with  the  forces  of  industry 
guided  by  an  ever-increasing  proportion  of  leaders  trained 
in  the  same  halls  of  learning,  the  old-style  exclusiveness 
and  secrecy  that  has  hampered  the  progress  of  industry 
for  so  long  is  becoming  rapidly  a  thing  of  the  past. 

Those  engaged  in  our  Canadian  iron  and  steel  industry 
may  well  take  a  leaf  out  of  the  book  of  the  American 
Electrochemical  Society.  Many  problems  beset  this  in- 
dustry— problems  tiiat  are  beyond  the  capacity  of  any 
single  member  of  the  industry  to  solve,  granted  the  best  of 
intentions.  There  is  no  doubt  that  a  concerted  effort 
would  be  fruitful  of  result,  and  also  that  the  keener  per- 
ception that  always  follows  the  friction  of  mind  on  mind 
in  conference,  would  disclose  many  a  new  problem  that  is 
not  yet  obvious,  as  well  as  its  solution.  We  have  not  yet 
in  Canada  sufficient  cohesion  among  our  basic  iron  and 
steel  producers  even  to  bring  them  together  in  periodical 
conference,  either  as  a  scientific  society  or  as  a  trade 
association.  Surely  it  is  accident,  and  not  design,  that 
has  left  the  iron  and  steel  producers  of  Canada  and  their 
technical  staffs  without  any  means  of  discussing  their 
common  problems  and  voicing  their  united  beliefs  and 
desires. 


IRON  BY  ELECTROLYSIS 

Since  the  successful  commercial  establishment,  recently, 
of  an  electrolytic  iron  industry  at  Grenoble,  France,  there 
has  been  a  marked  revival  of  interest  in  this  simple  and 
effective  means  of  procuring  pure  iron  from  its  ores.  The 
direct  production  of  iron,  chemically  pure,  bj'  means  of 
an  electric  process  that  uses  without  waste  almost  the 
sum  total  of  the  energy  supplied,  has  features  that  com- 
mend it  not  only  at  this  time,  when  pure  iron  and  its  de- 
rivatives are  of  increasing  use  and  value,  but  in  this  coun- 
try, where  there  is  super-abundant  electric  power,  abun- 
dant iron  ore,  and  a  general  industrial  development  that 
is  merelv  in  its  infancy  and  that  gives  promise  of  re- 
markable expansion  during  the  next  few  decades. 

It  would  appear  that,  of  all  the  countries  where  elec- 
trolytic iron  might  be  made  commercially,  Canada  is  the 
most  favoured  of  nature.  In  both  the  east  and  the  west, 
hydro-electric  power  can  be  developed  in  colossal  amounts 
at  a  cost  that  allows  of  its  application  to  electro-metal- 
lurgical processes.  In  both  the  east  and  the  west,  most  of 
the  power  thus  available  is  remote  from  large  agricultural 
areas  and  general  industrial  communities  whose  compe- 
tition for  the  power  might  raise  its  price.  It  is  probable 
that  the  use  of  this  power  will  depend  largely  upon  the 
development  of  electro-chemical  and  electro-metallurgical 
industries. 

Though  Canada  is,  so  far  as  is  known  at  present,  poor 
in  iron  ore  suitable  for  direct  use  in  the  blast-furnace,  she 
has  an  abundance,  both  in  the  east  and  the  west  of  other 
ores  of  iron,  both  sulphide  and  oxide.  The  present  at- 
tempt at  Trail,  British  Columbia,  to  make  use  of  the  pyr- 
rhotite  gangue  from  the  huge  ore  deposits  of  the  Sullivan 


mine  illustrates  the  direction  in  which  an  indigenous  Can- 
adian iron  industry  may  be  developed.  If  the  metallur- 
gists at  Trail  should  succeed  in  separating  economically 
the  iron  .iiiil  sulphur  from  the  Sullivan  ore,  as  already  they 
have  done  the  silver,  zinc  and  lead,  British  Columbia's 
long-desired  iron  .ind  steel  industry  may  become  estab- 
lished without  more  ado. 

We  print  to-day  an  account  by  Mr.  Axel  Estelle  of 
two  processes  for  the  production  of  electrolytic  iron,  with 
by-products,  tliat  he  has  worked  out  recently.  The  prac- 
tical details  that  elucidate  and  amplify  his  chemical  equa- 
tions show  that  his  processes  are  based,  not  merely  upon 
ideas  transferred  to  paper,  but  upon  practical  experiment- 
ing. A  considerable  part  of  the  data  he  gives  and  the 
conclusions  he  draws  is  common  to  other  similar  processes; 
but  he  has  new  data  and  new  conclusions  that  make  his 
paper  worthy  of  close  study. 

The  possibility  of  producing  iron  from  its  compounds 
with  sulphur  seems  rather  remote,  to  those  of  us  accus- 
tomed to  rely  upon  the  blast-furnace  with  its  cheap  raw 
materials  and  its  unrivalled  economy  of  operation.  Many 
an  attempt  has  been  made  to  use  pyrrhotite  or  pj'rite  as 
an  ore  of  iron  by  means  of  putting  the  sulphur  into  sale- 
able form,  generally  in  the  form  of  sulphuric  acid.  In 
Canada,  this  use  of  the  iron  sulphides  has  been  unprofit- 
able because  of  the  limited  market  for  sulphuric  acid.  If, 
however,  the  sulphur  could  be  recovered  in  its  native  form, 
a  new  field  would  be  opened  which  would  bear  close  exa- 
mination. The  Estelle  process  for  sulphide  ores  of  iron 
proposes  the  recovery  of  pure  iron  and  sulphur,  with  any 
precious  or  semiprecious  metals  concentrated  in  a  small 
residue. 

Ordinarily  we  consider  the  oxygen  of  oxide  ores  of  iron 
as  something  merely  to  be  got  rid  of  at  the  least  pos- 
sible expense.  The  Estelle  process  proposes  to  catch 
and  use  this  oxygen  after  it  has  been  separated  from  the 
metal.  The  use  of  oxygen  in  modern  industry  is  increas- 
ing very  rapidly.  It  is  possible  that  here  lies  an  oppor- 
tunity for  producers  of  oxygen  to  manufacture  the  gas  in 
a  way  that  will  aid  materially  in  promoting  our  produc- 
tion of  iron  from  Canadian  ores.  The  magnetic  concen- 
trate from  our  low-grade  ores  would  be  especially  suit- 
able for  this  purpose. 

EDITORIAL  NOTES 

From  October  2.5th  to  November  8th,  there  will  be  held 
in  Honolulu,  Hawaii,  a  conference  called  by  the  Pan-Paci- 
fic Union  to  discuss  international  questions  of  finance  and 
commerce  that  affect  the  countries  bordering  on  the  Paci- 
fic. It  is  expected  that  all  these  countries  will  send  deleg- 
ates, many  of  them  official  representatives  of  the  various 
governments,  while  others  will  represent  boards  of  trade 
and  financial  organizations.  At  the  request  of  Japan,  a 
number  of  leading  educationists  have  been  invited  to  at- 
tend. Canada  will  be  represented  by  a  delegate  from  the 
Department  of  Trade  and  Commerce.  It  is  encouraging 
to  find  this  evidence  of  international  amity  and  the  desire 
to  co-operate  in  this  war-wracked  world. 
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A  Modern  iVlloy  Steel  Foundry 

HULL  IRON  AND  STEEL  FOUNDRIES,  LIMITED 


The  present-day  iron  and  steel  metallurgy  of  Canada  is 
eharaeterised  to  a  growing  extent  by  eoniiiiereial  estab- 
lishments peeuliarly  suited  to  Canadian  eonditions.  One  of 
our  eliief  assets  in  building  up  an  indigenous  iron  and  steel 
industry  in  Central  Canada  is,  and  will  continue  to  be, 
the  availability  of  cheap  electric  energy  in  large  quantities. 
Therefore  an  iron  and  steel  plant  whose  operation  is  based 
primarily  upon  this  natural  resource  is  likely  to  endure 
and  prosper.  Such  an  one  is  the  Hull  Iron  and  Steel 
Foundries,  Limited,  at  Hull,  Quebec.  This  plant  has  an 
extensive  site  beside  Hull  West  station  on  the  Canadian 
Pacific  Railway.  It  is  of  thoroughly  modern  construction 
and  design,  and  may  well  serve  as  an  example  of  the  steel 
foundries  that  are  bound  to  be  built  up  at  various  stra- 
tegic points  throughout  Canada.  Indeed,  this  movement  is 
already  well  under  way,  and  will  keep  on  so  long  as  the 
higher  grade  of  product  furnished  by  a  steel  foundry,  and 
particularly  by  an  alloy  steel  foundry,  continues  to  be 
in  growing  demand. 

Products  of  the  Foiindri/ 

The  products  of  the  Hull  Iron  and  Steel  Foundries  are 
principally  jjlain  steel  and  alloy  steel  castings  for  railway 
and  mining  use.  There  are  made  complete  locomotive 
sets,  including  frames  up  to  36  feet  in  length ;  car  castings 


Heat-Resisting  Grate  Bars 

Mr.  Co))lan,  president  and  general  manager  of  the  Hull 
Iron  and  Steel  Foundries,  has  a  full  measure  of  that  in- 
quiring disposition  that  leads  to  research  and  experiment 
and  thereby  to  progress  and  prosperity.  After  two  years 
of  experimental  work,  he  produced  a  grate  bar  of  heat- 
resisting  alloy  steel  especially  suited  to  withstand  the  ex- 
acting conditions  of  the  locomotive  fire-box.  The  sample 
sets  of  bars  originally  installed  have  now  been  conti- 
nously  in  use  for  2l/2  years,  arc  still  as  good  as  new  and 
will  a-pparently  last  indefinitely. 

The  chemical  composition  of  this  useful  alloy  has  been 
patented  in  the  United  States  and  Canada.  The  grate 
bars  have  been  adopted  under  the  regulations  of  the 
L^nited  States  Railways,  and  an  export  trade  has  already 
been  commenced.  The  steel  grate  bars  are  2.5  to  10  per 
cent,  lighter  than  cast-iron  bars,  and  consequently  their 
first  cost  is  onlj'  slightly  higher.  They  are,  of  course, 
useful  in  stationary  boilers,  especially  where  standard 
shapes  and  sizes  are  required;  but  where  only  a  small  num- 
ber of  a  special  design  are  required,  the  cost  of  the  re- 
quisite patterns  is  a  serious  consideration. 

The  jiresent  capacity  of  the  plant  is  600  tons  of  castings 
a  month.  This  is  to  be  increased  shortly  to  1,000  tons  a 
month. 


General  View  of  Plant 
—Hull  Iron  and  Steel 
Foundries. 


and  general  railway  castings;  manganese  steel  guard  rails; 
machine  moulded  steel  gears,  u|)  15  feet  in  diameter;  man- 
ganese steel  liners  and  forged  balls  for  ball  mills;  gyratory 
orusher  heads  and  liners  and  crusher  jaws  of  manganese 
.steel;  and  alloy  steel  stamp  shoes  and  dies.  Besides 
these  there  is  a  rapidly  increasing  production  of  a  special 
steel  grate  bar,  which  will  be  described  in  detail  below. 

Most  of  tlie  output  of  castings  consists  of  plain  carbon 
steel,  as  is  required  by  the  trade.  But  a  growing  projior- 
tion  is  of  the  more  durable,  though  more  expensive,  allov 
steels.  Chief  among  these  latter  is  manganese  steel,  whicli 
has  become  invaluable  for  use  in  crushing  machinery  and 
in  certain  parts  of  railway  equipment  since  its  historic 
discovery  by  Sir  Robert  Hadfield.  Chrome-nickel,  chrome- 
vanadium  and  any  other  alloy  steels  are  produced  as  re- 
quired, but  their  use  is  very  limite/1  at  present.  Most  of 
the  alloy  steel  products  are  subjected  to  heat  treatment 
to  derive  the  full  benefit  of  their  content  of  the  rarer 
metals. 


Main  Fotindrij  BiiUding 

The  main  building,  containing  all  the  principal  facili- 
ties of  the  foundry,  is  680  feet  long  and  100  feet  wide,  of 
three-bay  design.  The  central  part,  50  feet  wide,  is  used 
for  moulding  and  casting.  Across  one  end  are  the  facili- 
ties for  making  cores.  Ranged  along  the  two  side  bays, 
each  25  feet  wide,  are  the  various  other  items  of  foundry 
equipment,  so  arranged  that  material  moves  always  in  one 
direction  down  the  long  building. 

The  core-making  department  is  served  by  six  small  jib 
cranes  of  four  tons  capacity.  The  main  bay  has  two  50- 
ton  and  one  10-ton  electric  travelling  cranes,  running  its 
whole  length.  A  railway  siding  enters  the  delivery  end  of 
the  building,  and  another  siding,  outside,  brings  raw  mate- 
rials along  the  side  on  which  the  melting  and  refining  fur- 
naces are  placed.  The  side  bay  next  this  siding  can  fairly 
be  called  the  melting  and  forging  bay,  and  that  on  the 
other  side,  the  finishing  bay,  the  central  bay  being  used 
principally  for  casting. 
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Along  this  bay  tliere  are  ranged  in  succession  core  ovens 
and  drying  ovens  for  moulds;  a  small  cupola  and  two 
Tropenas  converters;  a  Heroult  electric  furnace;  an  an- 
nealing oven  for  castings ;  a  rc-heating  oven ;  two  small 
forges;  and  welding  a))paratus.  A  number  of  these  items 
of  equijMuent  deserve  more  detailed  description. 

The  cupola  and  Tropenas  converters  are  not  at  present 
in  use,  having  given  place  to  the  adjoining  electric  fur- 
nace. Their  capacity  is  II4  tons  per  beat,  and  each  can 
handle   10  heats  in  21  hours. 

The  annealing  oven  is  oil-fired,  and  will  take  a  casting 
up  to  iO  feet  in  length.  As  locomotive  frames  up  to  36 
feet  in  length  have  been  made  in  the  foundry,  this  cap- 
acity is  required.  The  re-heating  oven,  next  the  forges, 
is  -i  feet  by   12  feet,  and  is  also  oil-fired. 

The  Heroult  electric  furnace  is  of  the  standard  three- 
phase  type,  with  a  capacity  of  25  tons  in  21  hours.  It 
produces  6  to  7  tons  per  heat.  It  is  basic  lined,  is  fitted 
with  O-inch  graphite  electrodes,  and  uses  a  maximum  cur- 
rent of  1850  horse-power  at  110  volts.  The  raw  material 
used  is  principally  a  good  grade  of  heavy  melting  scrap. 
Tlie  basic  hearth  allows  of  a  very  complete  removal  of 
phosphorus  from  tiie  charge  under  an  oxidising  slag,  whicli 
is  removed.  A  new  reducing  or  "carbide"  slag  is  then 
built  up,  which  removes  sulphur  and  oxides  from  the  bath 
of  steel,  as  well  as  providing  a  cover  under  which  the 
ferro-alloys  required  can  be  added  with  great  precision. 
It  is  the  use  of  this  reducing  slag  for  finishing  the  steel 
that  makes  the  basic  electric  furnace  so  eminently  useful 
in  producing  the  highest  grade  of  steel  products.  In  skil- 
ful hands,  it  will  give  steel  equal  to  the  best  made  by  the 
crucible  process,  at  a  fraction  of  the  cost.  Due  to  is  strong 
refining  action  first  under  oxidising  and  then  under  re- 
ducing conditions,  all  the  impurities  that  commonly  bother 
the  steel  maker  can  be  effectively  removed,  even  when  the 
melting  stock  is  far  from  pure. 

The  additional  Heroult  electric  furnace  it  is  intended 
to  install  shortly  will  be  smaller,  of  three  tor^s  capacity. 

The  forges  are  used  principally  to  make  the  well-known 
Hisco  balls  for  ball  mills.  They  are  of  900-pound  and 
1 500-pound  size,  respectively.  The  steel  billets  for  the 
balls,  as  cast,  are  lozenge-shaped.  In  the  forges  thev  are 
hammered  into  spheres,  thereby  acquiring  tlie  toughness 
ciiaracteristic  of  forged  products. 

For  welding,  both  oxy-acetylene  and  electric  apparatus 
are  available  as  required.  It  is  not  generally  realized  that 
no  single  welding  equipment  is  suitable  for  all  and  sundry 
purposes ;  hence  the  necessity  for  having  available  more 
than  one  means  for  both  fabricating  and  reclaiming  ma- 
terials by  welding. 

Finishing  Bay 

In  the  finishing  bay  there  are  an  enclosed  sand-blast 
with  respirators  for  workmen ;  an  assortment  of  swinging 
and  stationary  grinders ;  and  a  heat-treatment  furnace  for 
manganese  steel.  Tiiis  bay  provides  also  ample^ storage  for 
moulds. 

The  furnace  for  heat-treatment  is  oil-fired,  6  feet  bv  8 
feet  inside  dimensions.  It  is  equipped  with  a  pyrometer 
for  precise  heat  control,  this  same  pyrometer  having  a 
thermo-couple  in  the  annealing  oven  as  well  to  which  it 
can  be  switched.  The  wonderful  qualities  of  tlie  Hadfield 
manganese  steel  are  brought  out  simply  by  quenching  from 
a  prescribed  temperature,  which  appears  as  a  bright  red 
heat.  The  high  content  of  manganese  imparts  to  the  allov 
its  characteristic  toughness  only  after  this  quenchino-, 
which  is  effected  in  a  tank  of   running  water  directlv   in 


front  of  the   furnace,  into   whicli  tlie   red-iiot  castings  are 
dropped  from  tlie  furnace  door. 

Accessory   Equipment 

The  foundry  is  well  served  with  the  accessories  required 
by  modern  practice.  There  is  a  well-equipped  machine 
shop  including  a  15-foot  boring  mill  (used  for  finishing 
large  gears),  a  large  radial  arm  drill,  and  the  ordinary 
machine  shop  tools.  Apart  from  the  large  boring  mill,  the 
shop  is  used  exclusively  for  the  internal  repair  work  and 
construction  of  the  foundry. 

The  adjoining  compressor  room  contains  a  vertical, 
high-speed,  direct-connected  air  compressor  to  provide  air 
for  rammers,  oil-fired  furnaces,  etc.  There  are  three 
small  belt-driven  compressors  used  as  auxiliaries  and 
spares.  In  the  same  building  is  a  motor-generator  set  to 
provide  direct  current  for  welding. 

The  electric  current  used  in  such  large  quantity  in  the 
plant  is  brouglit  from  the  Chaudiere  Falls  generating  plant, 
close  by,  at  11,000  volts,  and  is  .stepped  down  in  a  sub- 
station at  the  plant  to  220  and  110  volts. 

There  is  a  separate  commodious  building  for  pattern 
storage,  well  separated  from  the  rest  of  the  plant  on  ac- 
count of  the  risk  of  fire.  Another  building  provides  ample 
storage  room   for  stock   of  the   various   sorts   required. 


A     Corner    of    the     Chemical     Laboratory 

All  loading  and  unloading  of  scrap  and  of  finished  pro- 
ducts (except  the  non-magnetic  manganese  steel  castings) 
is  done  by  means  of  an  electro-magnet  operated  by  a  loco- 
motive crane.  This  has  proved  a  most  economical  and  ef- 
fective means  of  handling  the  foundry's  raw  material  and 
products.  The  electro-magnet  is  used  also  for  re-claiming 
scrap  from  tlie  sand  of  the  foundry,  having  displaced  a 
special  machine  formerly  used  for  this  purpose. 

Offices  and  Laboratory 

A  notable  feature  of  the  foundry  is  the  attention  paid 
to  its  administrative  equipment.  The  office  building  is 
commodious  and  well-equipped,  and  its  appearance  is  out- 
standing in  both  Hull  and  the  adjoining  Capital  City. 
Well-planned  garages  are  available  for  tliose  who  use 
cars. 

The  top  storey  of  the  office  building  contains  the  labor- 
atory, which  is  fitted  out  to  fill  the  needs  of  the  foundry. 
Every  heat  of  steel  is  analysed.  A  competent  analyst  is 
employed  and  every  advantage  is  taken  of  the  art  of  the 
modern  metallurgical  chemist  —  an  art  that,  though  so 
highly  essential  to  tiie  success  of  a  modern  foundry,  is 
occult  to  and  shunned  by  so  many  foundry  managers  even 
in  these  enlightened  days. 

Though  every  facility  is  provided  for  the  control  and 
direction  of  the  operation  of  the  foundry  by  means  of  the 
chemist's  art,  its  jiroducts  are  sold  on  a  basis  of  practical 
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performance.  Of  course  castings  and  forgings  are  made 
to  standard  analysis,  or  to  special  analysis  if  required. 
This  is  in  complete  accord  with  modern  practice.  As  yet 
we  know  too  little  of  the  constitution  of  metals,  and  more 
particularly  of  alloy  steels,  to  allow  us  to  predict  physical 
performance  on  the  basis  of  even  the  most  accurate  and  de- 
tailed chemical  analysis.  The  analyst  is  an  essential  factor 
in  a  well-ordered  foundry ;  but  the  quality  of  the  product  is 
still  dependent  mainly  upon  the  foundryman's  practical 
skill. 

First-Aid  Building  

A  striking  example  of  the  care  and  thoroughness  with 
which  this  foundry  has  been  planned  and  is  operated  is  its 
first-aid  building.  This  is  a  separate  structure,  close  to 
the  entrance  to  the  works  and  next  the  time-keeper's  of- 
fice. It  is  fully  and  expensively  equipped  with  all  the 
necessary  appliances  and  supplies,  and  is  served  by  an  at- 
tendant trained  by  the  St.  John's  Ambulance  Corps. 

Mr.  A.  H.  Coplan  is  president  and  general  manager  of 
the  Hull  Iron  and  Steel  Foundries.  Mr.  F.  H.  Cross  is 
assistant  manager.  Mr.  Coplan  is  to  be  congratulated 
heartily  for  his  success  in  building  up  a  unit  in  our  indi- 
genous iron  and  steel  industry  that  is  a  credit  to  Canada 
and  points  the  way  to  further  development. 


STEEL  COLUMN  HOOK 


The  modern  factory  and  warehouse,  being  largely 
bnilt  of  steel,  has  no  necessity  for  the  heavy  wooden 
nosts  formerly  nsed  to  support  the  floor  or  roof  above. 
These  have  passed  away  and  given  place  to  the  steel 
column  of  much  smaller  dimensions.  Many  who  were 
acquainted  with  the  old  style  will  remember  how  fre- 
quently those  thick  posts  were  used  for  varioiis  pur- 
poses— from  hanging  up  a  workman's  coat  to  racking 


made  by  bending  a  piece  of  round  bar-iron  the  required 
shape,  splitting  the  end  and  spreading  it  to  form  a 
Vee.  A  short  distance  from  the  Vee  a  hole  is  drilled,  of 
a  diameter  equal  to  twice  the  thickness  of  the  wire, 
which  is  coiled  a  couple  of  times  around  the  column. 
When  assembling  the  device,  both  ends  of  the  coiled 
wire  are  pushed  through  tlie  holes  in  the  hook  and 
securely  twisted  around. 

In  operation,  the  hook  swings  downward  when  a 
weight  is  placed  upon  it  and  so  tightens  the  wire  coils 
on  the  column.  A  little  study  of  the  photo  will  serve  to 
explain  the  principle  involved.  It  will  be  seen  also 
that  the  hook  can  be  slid  up  and  down  the  column  and 
automatically  tightened  in  any  desired  position  when 
a  weight  is  placed  upon  it. — Harry  Moore. 


long  bars  by  supporting  them  on  spikes  driven  into  the 
wood.  However,  any  one  who  misses  this  feature  in 
the  steel-constructed  building  can  utilise  steel  columns 
in  the  same  way  with  very  little  trouble.  In  the  aecom- 
panning  photo  a  hook  arrangement  is  shown  that  has 
proved  very  serviceable  in  this  connection. 

The  column  illustratd   is   three-inch.     The  hook  is 


A  COURSE  IN  INDUSTRIAL  METALLOGRAPHY 

at  McGill  University  an  extension  course  in  Metallo- 
graphy will  be  given  as  in  previous  years,  by  Messrs. 
Harold.  J.  Roast  F.  C.  S.,  F.  C.  I.  C,  and  Charles  F. 
Pascne  F.  C.  I.  C.  The  student  need  have  no  previous 
knowledge  of  the  subject. 

University,  commencing  on  Monday  November  the  sixth 
The  course  consists  of  fifteen  periods,  jield  on  Monday 

nights  at;  the  Chemistry  and  Mining  building  McGill 
Under  the  auspices  of  the  department  of  Metallurgv 

at  8  P.  M. 

Application  should  be  made  to  either  of  the  lecturers, 
their  address  being  McGill  University,  department  of 
Metallurgy. 

The  fee '  for  the  course  is  $20.00  payable  to  tJhe 
Bursar. 

In  as  much  as  only  twelve  members  can  be  accomo- 
dated at  one  time  students  will  be  enrolled  in  order  of 
their  applications. 

In  ]iast  years  the  class  has  been  composed  of  mechanics, 
engineers,  chemists,  and  tho.se  desiring  a  winter  hobby, 
or  whose  business  brings  them  in  contact  with  metals 
and  who  desire  to  have  more  knowledge  of  their  com- 
position. NO  PREVIOUS  KNOWLEDGE  IS  AS- 
SUMED and  the  course  is  essentially  practical  from 
first  to  last. 

If  any  .students  from  a  previous  year  desire  to  con- 
tinue their  work  provision  will  be  made  for  an  advanced 
course  if  sufficient  members  are  obtained. 

Ferrous  and  non-ferrous  metals  are  dealt  with  equal- 
ly, training  being  given  in  preparing  them  for  exam- 
ination under  the  microscope  and  finally  p'hotograpji- 
ing  the  various  structures  developed. 


PROFESSIONAL  ENGINEERS  OF  ONTARIO 

The  organization  for  Registration  of  Professional  En- 
gineers under  the  Act  passed  at  the  last  session  of  the 
Legislature,  has  been  completed,  and  '^oday  the  Associa- 
tion has  opened  a  permanent  office  at  06  King  St.  West, 
Toronto.  Brigd.  Gen.  C.  H.  Mitchell  is  President,  and 
Mr.  Robert  A.  Bryce,  Vice-Pre.s.  of  the  Provincial  Coun- 
cil, which  comprises  representatives  of  each  of  the  five 
brandies  Civil,  Mechanical,  Electrical,  Chemical  and 
Mining.  Mr.  R.  B.  Wolsey  has  been  appointed  Regis- 
trar and  Secretary  Treasurer. 
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The  Story  of  Hadfields,  Limited 

SECTION  I  —  THE  DEVELOP.MEXT  OF  ALLOY  STEELS 


EARLY  HISTORY 

Tlie  productiou  of  carbon  steel  on  a  tonnaore  basis  is 
the  result  of  outstandincr  metallurgical  inventions  m 
the  nineteenth  century.  The  influence  of  the  work  of 
Bessmer,  Siemens  and  others  is  still  potent  in  the  iron 
and  steel  industry  throughout  the  world.  But  funda- 
mental and  necessary  as  cheap  carbon  steel  has  come 
to  be.  modern  engineering  for  many  purposes  demands 
steel  of  much  higher  qualities,  including  greater  ela-stic- 
ity.  tensile  strength  and  resistance  to  wear.  Consequent- 
ly there  has  grown  up,  mainly  since  t,he  dawn  of  the 
twentieth  century,  but  with  beginnings  going  back  to 
the  latter  part  of  the  ninteenth,  a  great  new  branch  of 
the  steel  industry  devoted  to  the  manufacture  of  special 
steels  of  various'kinds.  Without  these  steels  the  motor- 
ear,  the  airplane,  the  locomotive,  and  many  other  ne- 
cessities of  modern  life,  could  not  exist  as  we  know 
them.  Because  we  have  lived  in  the  midst  of  this  trans- 
ition and  development,  it  is  difficult  to  grasp  at  once 
the  far-reaching  effect  tiliat  the  application  of  modern 
special  steels  has  had  on  engineering  affairs.  In  the 
development  of  this  branch  of  the  indu.stry,  British 
metallurgists  and  steelmakers  have  always  been  pro- 
minent. 

MANGANESE  STEEL 

Until  the  modern  alloy  steel  known  as  Manganese 
Steel  was  discovered  by  Sir  Robert  Hadfield  in  1882, 
practically  nothing  or  "very  little  had  been  done  with 
regard  to  w.hat  is  now  one  of  the  most  important  in- 
diistrial  advances  in  metallurgy,  tlhat  is  alloy  steels.  In 
addition  to  placing  at  the  disposal  of  engineers  a  new 
metal  of  exceptional  value,  this  discovery  had  indirect 
results  of  an  impoi-laiit  character,  fii'st  of  all.  in  the 
impetus  given  to  metallurgical  researches  in  a  new  field, 
and  secondly,  in  promoting  more  intimate  relations 
between  experts  of  different  nations,  and  especially  with 
America.  It  was,  in  fact,  in  America  that -manganese 
steel  first  received  its  encouragement  on  a  large  scale. 
Time  after  time.  Sir  Robert  has  received  at  tlie  hands 
of  Americans  recognition  of  his  eminent  services  in  the 
metallurgical  field,  and  his  numerous  ^^sits  to  that 
country  doubtless  account  largely  for  ^lis  cosmopolitan 
outlook  on  international  affairs,  and  in  particular,  Ihis 
enthusiasm  for  Anglo-Saxon  co-operation,  not  only  in 
metallurgy  and  industry,  but  in  international  politics. 

Value  Of  Hadfield  Researches 

T.he  Hadfield  discoveiw  opened  up  a  new  era  in 
metallurgical  research  and  led  to  the  development  of 
quite  a  number  of  new  alloys,  the  results  of  which  have 
brought  highclass  steels  into  very  general  use.  The 
Hadfield  manganese  steel  is  now  known  under  the  trade 
mark  term  "Era." 

T,he  steel  may  be  said  to  ihave  developed  a  literature 
of  its  own.  Sir  Robert  havin-g  contributed  19  papers  on 
this  subject  among  his  addresses,  papers,  articles  and 
brochures,  some  135  in  number,  on  various  metallurgical 
topics.  These  now  form  an  important  part  of  the 
library  section  of  the  Hadfield  Research  Department. 
The  stimulus  to  new  research  has  frequently  been  recog- 
nised and  metallurgists  in  several  countries  have  ac- 
knowledged the  help  they  ^ave  received  from  Sir  Robert 


Hadfield  in  the  readiness  with  which  information  has 
been  furnished  and  samples  .supplied,  the  latter  now 
amounting  to  thousands,  despatched  to  all  parts  of  the 
world. 

Opinion  Of  Scientists 

With  regard  to  the  great  importance  of  the  Hadfield 
discovery  and  invention  of  managane.se  steel,  the  fol- 
lowing statements  .have  been  made  by  various  prominent 
scientists  during  discussions  tlhat  have  taken  place  on 
the  Hadfield  papers  before  scientific  and  technical 
societies. 

Great  Britain  -. — As  regards  Great  Britain,  in  1888 
Dr  J.  E.  Stead.  F.  R,  S.,  Bessemer  Gold  Medallist,  and 
President  of  the  Iron  and  Steel  Institute  1920-1922, 
and  one  of  the  great  leaders  of  metallurgical  thought, 
said:  "Hadfield  had  surprised  the  whole  metallurgical 
world  with  the  results  obtained.  The  material  produced 
was  one  of  the  most  marvellous  ever  brought  before 
the  public." 

In  the  same  year,  1888,  Sir  W.  C.  Roberts-Austen, 
F.  R.  S.,  a  past -President  of  tihe  Iron  and  Steel  Institute, 
one  of  the  leaders  of  his  day  in  this  branch  of  science, 
said:  "Hadfield  had  introduced  a  most  remarkable 
series  of  materials  and  was  entitled  to  the  gratitude  of 
all  metallurgists  and  engineers." 

In  February  1922.  Sir  Henry  Fowler,  K.  B.  E.,  Chief 
Mechanical  Engineer  of  the  Midland  railway,  in  his 
address  to  the  graduates  of  the  Institution  of  Mechanical 
Engineers,  stated:  "It  is  not  quite  forty  years  since 
Sir  Robert  Hadfield,  one  of  our  Vice-Presidents,  brought 
out  two  steels  whieih  have  done  much  to  change  certain 
work  with  which  our  profession  is  associated.  His 
work  on  managanese  .steel  really  opened  up  a  fresh  era 
and  was,  with  the  exception  of  Mushet's  work,  the  first 
investigation  into  alloy  steel.  This  steel  is  used  wher- 
ever heavy  wear  and  tear  has  to  be  encountered,  r>nd 
its  non-magnetic  qualities  are  of  great  advantage  uu  "'*" 
certain  conditions. 

"Following  this.  Sir  Robert  brought  out  an  alloy  Oi 

iron    and   silicon    called    Low    Hysteresis    Steel,    wlhicli, 

.  owing  to  its  being  more  magnetic  than  iron  itself  under 

low  magnetic  forces,  is  particularly  suitable  for  use  in 

the  manufacture  of  transformers,  etc. 

"This  alloy  steel  work  of  Hadfield  has  been  followed 
up  enthusiastically  by  matallurgists,  and  it  is  in  no 
sense  an  exaggeration  to  say  that  the  motor  car  and  the 
aeroplane,  as  we  have  them  today,  are  the  result  of  this 
work  of  Hadfield 's." 

Professor  H  Appleton,  M  A  ,  Public  Orator  at  the 
University  of  Sheffield,  on  the  occasion  of  tIhe  con- 
ferment upon  Hadfield  of  the  monorary  degree  of 
Doctor  of  Metallurgy'  in  1911,  said: 

"  Hadfield 's  discovery  of  Manganese  Steel  not  only 
revolutionised  the  whole  trend  of  metallurgical  thought. 
but  proved  to  be  of  extraordinary  and  world-wide  utility. 
By  the  extent  and  variety  of  his  re.seareh  work  in  other 
directions  he  has  added  enormously  to  the  scientific 
knowledge  of  iron  and  steel  and  their  alloys.  As  an 
investigator  his  work  has  received  universal  recogn- 
ition." 

Professor  J.  Goodman,  M.  Inst.  C.  E.,  Public  Orator 
at  the  University  of  Leeds,  on  the  occasion  of  the  eon- 
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ferment   upon    Sii'   Kobert   Hadfield    of    Honorary  De- 
gree of  Doctor  of  Science  in  1912,  said : 

"By  his  far-reaching  discovery  of  manganese  steel, 
Hadfield  lias  revolutionised  certain  branches  of  engine- 
ering. B}^  his  investigations  lie  has  tihrown  much  light 
on  the  influence  of  low'  temperature  upon  steel  and 
also  on  segregation  in  steel  ingots.  He  has  also  taken 
an  active  interest  in  the  development  of  scientific  and 
technological  education." 

America: — With  regard  to  America,  the  late  and 
much  esteemed  American  metallurgist,  Profeasor  H.  M. 
Howe,  in  his  great  work  "Iron,  Steel  and  other  Alloys". 
published  in  1903,  when  speaking  of  managanese  steel, 
said :  ' '  Tlhis  steel  has  a  combination  of  properties  which, 
so  far  as  I  know,  was  not  possessed  by  any  other  known 
substance  when  this  remarkable  alloy,  known  as  man- 
ganese steel,  was  discovered  by  Hadfield.  His  further 
and  extremely  important  papers  on  manganese  steel 
have  mucli  increased  our  knowledge  of  tliis  remarkable 
substance. ' ' 

Professor  Bradley  Stoughton,  tlie  well-known  Amer- 
ican metallurgist,  in  his  work,  "The  Metallurgy  of 
Iron  and  Steel",  publislhed  in  1911,  says:  "We  owe  the 
discovery  of  manganese  steel  to  the  untiring  ingenuity 
of  Hadfield,  and  its  story  will  be  an  inspiration  to  every 
inventor.  It  resulted  in  a  material  whose  combination 
of  great  hardness  and  great  durability  was  hitherto  un- 
known and  miglit  readily  .have  been  believed  to  be  im- 
possible. Constant  study  and  perseverance  must  have 
been  the  qualities  that  led  to  tliis  revolutionary  inven- 
tion." 

France  -.  As  regards  France,  the  late  Profes.sor  F. 
Osmond,  Bessemer  Gold  Medallist  of  the  Ivon  and  Steel 
Institute,  and  the  leading  Metallurgist  in  Prance,  made 
the  important  announcement  in  1888  that:  " Hadfield 's 
discovery  and  invention  of  manganese  steel  was  not  only 
the  discovery  of  a  new  alloy,  curious,  of  great  scientific 
value,  and  yet  iLseful,  but  in  the  history  of  the  metal- 
lurgy of  iron  it  ranked  as  a  discovery  equal  in  im- 
portance to  that  of  t,iie  effect  of  quenching  carbon 
steel,  and  was  the  only  one  of  the  same  order  which  it 
had  heen  reserved  for  our  age  to  make." 

In  the  same  year,  1888;  Monsieur  A.  Pourcel,  the 
eminent  Frenclh  metallurgist,  who  received  in  1909  the 
Bessemer  Gold  Medal  of  the  Iron  and  Steel  Institute, 
stated:  "I  consider  the  production  of  manganese  steel 
the  most  important  event  in  practical  metallurgy  during 
the  last  ten  years,  and  w^iicli  might  take  its  place  be- 
side the  result  of  the  labours  of  Gilclirist,  Bessemer, 
Siemons,  Martin  and  Mushet. " 

Monsieur  T.  Gautier,  the  eminent  French  scientist 
in  a  letter  to  Sir  Robert  Hadfield  in  September  1884, 
stated : 

"I  thank  you  very  much  for  your  beautiful  samples 
of  maganese  steel.  After  carefully  examining  and 
inspecting  tihe  fractures  and  the  other  tests,  I  feel 
bound  to  state  that  the  Manganese  Steel  is  an  entirely 
new  kind  of  steel  and  is  a  new  invention.  Such  a  steel 
jiias  never  previously  been  manufactured." 

GermMiy: — In  Germany,  Mr.  (i.  Mars,  the  eminent 
writer  on  metallurgy,  in  his  book  "Die  Specialstahle", 
published  in  1912,  stated:  "The  most  extensive  exper- 
imental researches,  wjiich  may  be  said  to  have  laid  the 
foundation  for  our  entire  knowledge  of  steel  alloys,  were 
carried  out  by  Hadfield  in  the  eighties  of  the  last'eent- 
iiry. 

"His  two  works  on  Manganese  Steel  and  Silicon 
Steels  have  become  of  decisive  importance  as  regards 
the  development  of  t^e  technics  of  steel  alloys.     They 


not  only  supplied  a  wealth  of  important  facts  from  the 
purely  scientific  point  of  view,  but  they  subsequentlv 
led  up  to  the  evolution  of  many  new  qualities  of  steel." 

"The  exceedingly  thorough  investigation  of  manga- 
nese steel  has  been  carried  out  by  Hadfield  in  a  manner 
whiclh  must  be  held  exemplary  for  all  time." 

The  foregoing  opinions  of  scientific  men  in  different 
countries  are  quoted  in  order  to  show  that  tjie  invention 
of  manganese  steel  hy  Hadfield  ha.s  been  recognised  in- 
ternationally. Similar  opinions  have  been  expressed  by 
Belgian,  Swedish,  Italian,  Russian  and  other  metallur- 
gists. 

Wliilst  it  is  difficult  to  estimate  the  immense  saving 
effected  tliroughout  the  world  by  the  use  of  the  Hadfield 
manganese  steel,  it  may  be  mentioned  that  a  grand " 
total  of  at  least  one  and  a  half  million  tons  has  been 
produced.  The  saving  effected  by  the  use  of  this  mat- 
erial in  increased  durability,  greater  touglmess,  thus 
avoiding  accidents  by  breakage,  also  other  qualities, 
represents  a  total  sum  wliich  cannot  be  far  short  of  tihirty 
million  pounds  sterling. 


ApplicafioHs  of  Mdiiyanese  Steel 

The  importance  of  Manganese  Steel  as  a  metal  of 
great  toughness  and  durability  is  best  demoii.strated  by 
the  numerous  uses  to  whic.li  it  is  applied.  It  was  the 
pra.etical  outcome  of  certain  newly  discovered  jiroperties 
of  iron  and  manganese,  some  of  which  apparently,  were 
not  even  suspected.  Metal  having  a  composition  suggest- 
ing inevitable  brittleness  proved  to  be  extremely  tough, 
and  although  the  alloy  contains  from  88  to  90^?"  of  iron 
m  its  composition,  one  of  its  great  merits  is  its  non- 
magnetic dharacter  even  at  a  temperature  of  -269°  Cent., 
closely  approachino;  tlie  absolute  zero.  In  its  forged  con- 
dition and  after  heat  treatment  it  po.sscs.ses  the  high  ten- 
acity of  60  to  70  tons  per  square  indi,  and  elongates  no 
less  than  50  to  60%. 

Track  Work:— The  use  of  the  Hadfield  manganese 
steel  for  peace  purposes  has  been  largely  in  connection 
with  tramway  points  and  crossings,  now  widely  adopted 
throughout   England   and   numerous   foreign  "countries 
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while  it.  .seems  very  likely  that  rails  made  of  the  material 
will  be  increasingly  used  at  leading  railway  centres.  A 
notable  example  of  tlhis  use  is  at  the  Central  Station, 
Xewsastle-ou-Tyne.  At  the  P'itzalan  Square  Junction, 
Sheffield,  the  largest  and  most  important  Tramway 
Junction  in  t,be  city,  is  constnxcted  entirely  of  Hadf  ields 
■•Era"  (Trade  Mark)  Manganese  Steel.  This  lay-out 
wa.s  put  to  work  in  September  1907.  and  relaid  in  ilay 
1919,  after  twelve  years  service,  during  whicli  time  V-i,- 
500,000  cars  have  pa.s.sed  over  it. 

The  first  juuction  lay-out  in  Hadfields  "Era"  man- 
ganese steel  supplied  for  Fitzalau  Square,  was  in  1901. 
Its  condition  was  carefully  recorded  up  to  the  date  of 
removal  in  September  1907,  when  it  was  replaced,  not 
because  it  was  woru  out,  as  it  was  admittedly  fit  for 
several  years  further  service,  but  because  the  Juuction 
had  to  be  re-de.signed  so  as  to  provide  for  the  additional 
tracks,  needed  to  meet  the  demands  of  tihe  greatly  in- 
creased car  service. 

The  following  data  respecting  the  two  lay-outs  de- 
mon.strale  tiie  supreme  wearing  qualities  of  this  most 
valuable  "Era  manganese  steel: — 


Hecia     Works.     Hadfields 


1st 

Lay-out 

2nd  Lay-out 

Laid  Sept.  1901 

Laid  Sept.  1907 

Repl 

iced.  Sept 

Replaced,  May 

1907 

1919 

Average  number  of  cars 

per  day. 

2,700 

3,510 

Tonnage  per  day 

27,000 

30,000 

ilaximum  vertical  tread 

wear  per  10,000 

.0021  in. 

.0028  in. 

Total  vertical  tread 

in  six  years 

.484  in. 

.781  in. 

Total  number  of  ears  that 

passed  over  the  Junction 

r),22o,000 

1.3,500,000 

Number  of  points 

8 

16 

Number  of  ci-ossings 

18 

28 

Numlier  of  intersections 

28 

40 

Number    of    rails    . 

47 

59 

Number  of  year's  wear 

6 

12 

Total  weight  of  lay-out 

20  tons 

33  tons 

Tlic  same  lay-out  in  ordinary  carbon  steel  commeneed 
to  wear  out  in  a  few  months,  and  at  the  outside  had  a 
life  of  oidy  eigthteen  months  to  two  years. 

Dredger  Work:— A  great  deal  of  use  of  the  "Era" 
(Trade  Mark)  manganese  steel  is  made  also  in  dredgers, 
where  hardness,  toughness,  and  resistance  to  erosion, are 
necessarily  of  great  value. 

LOW  HYSTERESIS  STKEL 

Another  of  the  inventions  that  has  emanated  from  the 
Hadfield  works  has  been  that  relating  to  Low  Hyster- 
esis Steel.  Practically  all  transformers  and  much  other 
electrical  apparatus  are  now  made  of  this  material 

This  low  lliysteresis  steel  has  t.he  valuable  property 
of  improving  rather  than  ageing  in  service.  The  effect 
of  age  upon  the  old  transformers  involved  considerable 
losses  of  energy,  and  investigations  have  shown  that  in 
many  cases  this  has  amounted  to  15','  and  even  20%, 
involving  a  wa.ste  of  one-sixth  of  the  eoal  employed! 
The  total  saving  to  t.iie  world  since  tlie  introduction  of 
ii'iis  material  has  probably  been  not  far  sliort  of  fifty 
million  tons  of  coal. 

It  may  be  interesting  to  add  with  regard  to  the 
Iladfield  invention  of  low  hy.stere.sis  steel  tliat  Dr  T.  D. 
Yensen.  of  the  Westinghouse  Electric  Company's 
research  laboratory,  a  ]3romiuent  American  scientist,  in 
liis  paper  in  1921  to  the  Electrical  Journal  on  the 
"Development  of  Magnetic  Materials"  stated:  "The 
total  .saving  already  effected  to  t.iie  world  by  the  Had- 
field low  hysteresis  material  in  reducing  enei-gy  losses, 
saving  in  copper,  better  apparatus  and  other  advantages' 
anunuits  to  no  less  tUian  340  millions  dollars  [about 
eighty  million  pounds  sterling] —nearly  enoucrh  to  build 
the  Panama   Canal. 

Professor  Morton  G.  Lloyd,  one  of  the  leading  Amer- 
ican electrical  experts,  in  his  paper  on  ":\Iajrnetic  Hys- 
teresis", read  in  July   1910,  stated: 

"Sir  Robert  Hadfield,  in  England,  ha.s  experimented 
witli  a  number  of  alloy  steels,  and  found  that  either 
almuinium  or  silicon  would  greatly  improve  the  ma- 
gnet.ic  quality,  when  introduced  in  a  proportion  of  two 
or  three  %.  Silicon  .has  proved  the  most  useful  indus- 
trially. Early  in  1903  Hadfield  applied  for  and  was 
granted  a  patent  covering  tihe  use  of  this  ingredient  to 
the  extent  of  a  quarter  of  one  per  cent  to  five  per  cent. 
Later  patents  issued  to  him  also  cover  the  admixture  of 
aluminium  and  manganese,  as  well  as  special  processes 
of  annealing  aimed  to  secure  the  best  characteristics  for 
electrical  use.  This  low  hysteresis  steel  is  that;  now 
almo.st  entii-ely  used  today  for  transformer  cores,  and 
is  made  by  several  of  the  Hadfield  licenses  in  this 
country  [U.S.A.]  The  proportion  of  silicon  varies  ac- 
cording to  tjie  purposes  required.  The  specific  con- 
ductivity of  t.he  material  is  about  one-fourth  that  of 
ordinary  annealed  steel,  and  ti'.ie  eddy  current  loss  Ls 
reduced  in  the  .same  proportion.  The  "hysteresis  loss  is 
about  two-thirds  to  three-fourths  the  value  in  ordinary 
transformer  steel,  which  is  another  substantial  gain. 
Furthermore,  the  ageing  in  the  Hadfield  steel  is  negli- 
•.'ible.  By  ageing  is  meant  the  increa.se  in  core  losses 
whicji  occurs  witlh  time. 

"Experiments  were  also  made  as  regards  utilising  the 
low  hysteresis  .steel  in  the  cores  of  generators  and^  mo- 
tors, but  not  witji  entire  satisfaction.  This  material 
has  high  permeability  in  weak  fields,  making  it  .spe- 
cially suitable  for  series  transformers.  Its  permeabilitv 
falls  off  at  high  magnetisations. 
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"No  other  allov  steel  has  proved  of  such  industrial 
importance  as  the  Hadfield  low  Ihysteresis  steel." 

Tlie  late  Lord  Kelvin,  F.  R.  S.,  made  the  f-'Ufwrng 
remarks  in  1902  with  regrard  to  Sir  Robert  Hadfield  s 
paper  "Electrical  Conducti^^t.y  and  Magnetic  Proper- 
ties of  Different  Alloys  of  Iron":— 

"The  amount  of  labour  devoted  to  this  exceedingly 
important  investigation  must  strike  everyone  present 
this  evening;  the  results  speak  for  themselves.  The 
enormous  increase  in  the  permeability  of  iron  obtained 
in  and  by  the  Hadfield  alloys  and  treatment  is  cer- 
tainly a  magnificent  result." 

NICKEL  CHROMIUM  STEEL 

The  quality  and  strength  of  nickel-chromium  steel, 
ihas  been  developed  at  the  Hadfield  works  in  a  remark- 
able degree,  as  exemplified  in  the  wonderful  perform- 
ance of  the  armour-piercing  projectiles  up  to  18"  calibre 
manufactured  bv  Messrs.  Hadfields.  These  are  capable 
of  penetrating  the  thickest  armour  afloat,  a  test  which 
is  probably  the  most  severe  to  which  steel  can  be  sub- 
jected. In  the  continuous  contest  between  armour  and 
projectile,  the  victory  has  rested  now  with  one  side, 
now  with  the  otiher.  "  It  may  be  said  that  at  least  for 
a  period,  modern  ]iard-faced  armour  was  capable  of 
resisting  t.he  penetration  of  projectiles,  at  least  under 
the  practical  condition  of  long-range  engagements.  The 
projectiles  developed  by  the  Hadfield  Company  are 
however,  capable  of  passing  undamaged  through  the 
strongest  naval  defence,  including  the  very  severe  test 
of  impact  at  considerable  angles  of  obliquity.  The 
capacitv  of  output  during  the  war  of  these  armour- 
piercing  projectiles  at  the  Hadfield  works  was  on  an 
enormous  scale,  nearly  one  tihousand  per  week,-— that  is 
of  large  armour-piercing  projectiles,  12-inch  calibre  and 
upwards.  T^ere  was  therefore,  never  any  danger  of 
the  British  fleet  running  short  of  ammunition  of  this 
type. 

SECTION  1 1 

DEVELOPMENT  OF  HADFIELDS 

The  late  Mr.  Robert  Hadfield  founded  the  Firm  of 
Hadfield  Steel  Foundry,  limited,  which  became  finally 
Hadfields.  Ltd.,  of  the  East  Hecia  Works  and  Hecla 
Works,  Tinsley  and  Attcrcliffe,  Sheffield. 

Mr  Hadfield  was  greatly  respected,  not  only  in  this 
native  city,  but  in  iron  and  steel  circles  at.  home,  in 
America,  "and  on  the  Continent.  Before  starting  the 
new  steel  eastings  industry  in  Sheffield,  he  .had  a  long 
and  wide  experience  as  a  steel  maker  at  the  Attercliffe 
Steel  Works,  Sheffield,  which  he  originated  in  1869. 
Large  quantities  of  crucible  steel,  tool  steel,  steel  wire, 
and  cold  rolled  strips  were  produced  there.  It  may  be 
of  interest  to  add  that  tl'ie  greater  portion  of  the 
steel  strips  used  in  connection  with  crinolines,  so 
fashionable  at  one  time,  were  produced  tlhere. 

Mr.  Robert  Hadfield  was  the  first  to  introduce  into 
Sheffield  the  manufacture  of  stell  castings  on  a  general 
and  large  scale  at  the  Hecla  Works.  These  eventually 
developed  into  the  present  very  large  business  of  steel 
castings  and  forgings,  tramway  track  work,  crushing 
machinery,  and  many  ot/ier  branches,  at  the  East  Hecla 
Works,  Sheffield,  comprising  the  largest  individual 
steel  ca.sting  foundry  in  the  world. 

The  Ohairman  of  Messrs.  Hadfields  Ltd.,  Sir  Robert 
Hadfield,  was  educated  at  the  Sheffield  Collegiate 
School,  wjaich  was  under  University  management,  and  as 
regards  the  modern  side  was  modelled  on  the  lines  of 
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Cheltenham  College  and  Kings  College,  London,  special 
attention  being  paid  to  chemistry  and  physics.  He  ob- 
tained four  or  five  prizes  and  three  .scholarships  for 
Natural  Science  and  other  subjects.  He  commenced 
business  in  1875  entering  Ihis  father's  works  the  follow- 
ing year.  Six  years  later  he  discovered  and  invented 
manganese  steel  and  later,  low  hysteresis  steel.  Since 
1888  fie  has  been  chairman  of  Hadfields  Ltd.  The  Had- 
field concern  had  the  distinction  of  leading  the  way  in 
1891   in  the  introduction  of  the  48-hour  week. 

Honours  since  conferred  upon  Sir  Robert  have  been 
remarkably  numerous.  In  1896  he  was  made  Justice  of 
the  Peace  for  Sheffield.  Three  years  later  he  became 
Master  Cutler  of  the  same  city.  He  was  President  of 
the  Iron  and  Steel  Institute  for  two  years  in  1905-07. 
From  this  Institute  he  received  tjie  Bessemer  Gold 
Medal  in  1904.  He  was  created  Knidit  in  1908,  and 
elected  Fellow  of  the  Royal  Society  1909.  The  Degree 
of  tlie  Faculty  of  Metallurgy  for  the  University  of 
Sheffield  was  conferred  upon  him  in  1911,  the  honorary 
degree  of  Doctor  of  Science  for  the  University  of  Leeds 
in  1912.  He  held  the  presidency  of  the  Faraday  Society 
from  1914  to  1920.  was  made  a  Freeman  of  the  City 
of  London  in  1917,  and  in  t,he  same  year  was  created  a 
Baronet. 

Special  mention  should  be  made  of  the  conferment 
by  American  engineers  of  the  John  Fritz  Gold  Medal  in 
1921,  a  special  deputation  of  distinguished  Americans 
visiting  this  country  to  hand  the  medal  to  Sir  Robert. 
The  only  British  recipients  previously  have  been  Lord 
Kelvin  aaid  Sir  William  Wlhite. 

As  already  suggested.  Sir  Robert  Hadfield  is  a  great 
enthusiast  for  Anglo-Saxon  co-operation,  and  he  took 
the  opportunity,  when  t.he  John  Fritz  Medal  was  pre- 
sented, to  interpret  t.his  honour  as  a  mark  of  apprecia- 
tion not  only  of  himself,  but  of  the  work  of  British 
engineers  during  the  war.  as  thus  expressed  by  the 
engineers  of  the  LTnited  States.  Sir  Robert  is  about  as 
well  knowai  in  America  as  he  is  in  Great  Britain,  and  the 
has  great  ideas  as  to  future  possibilities  in  the  way  of 
scientific  and  other  co-operation  between  t^e  various 
branches  of  the  English-speaking  race.  On  the  occasion 
(if  the  presentation  he  suggested  the  esUblishment  of 
a  great  Engineering  Council  for  Anglo-Saxons  through- 
out the  world,  an  idea  that  appears  likely  to  bear 
fruit. 

Sir  Robert  Hadfield  may  be  described  as  the 
Dean  of  the  special  steel  industry,  a  position  that  has 
been  recognised  both  in  his  own  country  and  abroad. 

Amongst  other  awards  and  premiums  he  has  received 
eight  gold  medals  and  two  bronze  medals  from  scientific 
and  technical  institutions  in  Great  Britain,  America 
and  France.  In  addition  he  has  held  a  large  number  of 
fellowships,  presidencies,  vice-presidencies,  (honorary 
and  other  memberships  of  leading  technical  and  scien- 
tific societies. 

Sir  Robert  Hadfield.  althougli  a  native  of  the  great 
steel-making  city  of  Sheffield  where  he  was  born  on 
November  29th.  1859.  comes  from  the  Derbyshire  family 
f)f  that  name  who  lived  at  the  quaint  village  of  Edale, 
riglht  in  the  centre  of  t.he  Peak  districts.  This  quaint 
Derbyshire  village  has  its  little  church  and  churchyard 
where  many  of  the  yeoman  Hadfields  lie  buried,  sur- 
rounded by  the  Kinderscout  Hills,  almost  mountains, 
from  1.800  to  2.000  feet  in  height.  This  in  the  district 
described  both  by  Mrs.  Hump/irey  Ward  in  "David 
Greive"  and  Charlotte  Bronte  in  Iher  novel  "Jane 
Eyre." 
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Edale  is  not  far  from  historic  Castleton,  celebrated 
by  Sir  Walter  Scott  in  his  "Peveril  of  the  Peak",  with 
its  Mam  Tor,  Win  Hill,  the  Shivering:  Mountain,  the 
famous  Blue  Joihn  Aline,  and  other  places  of  fascin- 
ating historic  interest.  Chatworth,  Haddou  Hall,  and 
Rowsley  are  all  wdtjiin  hailing-  distance,  and  through 
tliese  Derbysliire  vales  flows  the  well  known  River 
Derwent  of  Isaac  Walton  fame. 

Groing  as  far  back  as  the  Field  of  Flodden,  1615,  there 
was  a  Major  Iladfield  fought  there,  and  his  sword  is  in 
the  possession  of  Mrs.  Iladfield  Bennett,  grand-daughter 
of  the  late  Mr.  George  Hadfield. 

Mr.  Samuel  Hadfield  was  twice  Master  Cutler  of 
Sheffield,  first  in  1828  and  then  in  1837. 

One  branelh  of  the  family  was  represented  bv  t^iie  late 
Mr.  George  Hadfield,  one  of  Sheffield's  Members  of 
Parliament  for  tlie  long  period  of  25  years. 

Another  branch  of  the  family,  on  the  Brown  side. 
has  been  represented  by  the  late  Sir  John  Brown,  seccnd 
cousin  of  Sir  Robert  Hadfield,  who  did  so  much  for 
Sheffield  industrially  and  by  this  local  beneficence. 
He  was  in  liis  time  bot^i  Mayor  and  Master  Cutler  of 
Sheffield,  in  fact  one  of  tihe  chief  builders  of  Sheffield's 
industry  between  the  years  of  1850  and  1870.  He  has 
often  described  how  in  the  early  days  he  took  long 
journeys  and  business  trips  by  coach  and  carriage,  at 
the  time  when  there  was  no  railway  to  Sheffield. 

Sir  Robert's  father  (Mr.Robert  Hadfield)  was  for 
fourteen  years  on  tjne  City  Council  of  Sheffield,  and 
chairman  of  the  Higlhways  Committee  for  many  years. 
He  and  his  wife  were  highly  respected  and  mucli  be- 
loved in  the  district. 

One  of  the  Robert  Hadfields  went  to  Canada  where 
he  married  ]\Iiss  Appleby,  the  sister  of  the  fatlier-in- 
law  of  Sir  Cliarles  Hanson,  one  of  the  recent  Lord 
Maj'ors  of  London.  Miss  Hadfield,  daughter  of  Mr. 
Robert  Hadfield,  married  Mr.  Douglas  Cornell  of 
Buffalo    (N.  Y.) 

THE  EFFORTS  OF  THE  HADFIELD  DIRECTORS 

Through  Sir  Robert  Hadfield 's  efforts,  and  those  of 
his  associates,  Mr.  A.  M.  Jack,  M.  Inst.  C.  E.,  formerly 
Managing  Director  and  now  retired ;  Mr.  P.  B.  Brown, 
M.  Inst.  C.  E.  and  Major  A.  B.  H.  Clerke,  C.  B.  E.,  late 
R.  A.,  the  present  Managing  Directors,  also  other 
Directors  and  assistants,  there  has  been  built  up  at 
Sheffield  the  great  establishment  of  Messrs.  Hadfields 
Ltd.,  one  of  the  most  widely  known  steel-making  organ- 
isations in  the  vs'orld  and  one  particularly  prominent 
in  the  special  steel  field.  Hadfields  do  not,  of  course, 
confine  their  efforts  to  manganese  steel  or  low  hysteresis 
steel,  but  include  in  t)ieir  output  a  great  variety  of 
steels  for  many  purposes  both  as  steel  castings,  forgings 
and  rolled  material. 

Mr.  A.  M.  Jack,  C.  B.  E.,  M.  Inst.  C.  E.,  formerly 
Works  Manager,  then  successively  Director,  Managing 
Director,  and  finally  Deputy  Clhairman,  who  has  lately 
retired  after  a  faithful  service  of  33  years,  rendered 
great  assistance  in  the  development  of  the  firm  from 
comparatively  small  beginnings  to  its  present  large  scale, 
when  the  works  cctmprise  some  51  aci-es  of  buildings  and 
214  acres  of  land. 

Mr.  P.  B.  Brown,  M.  Inst.  C.  E.  has  been  with  the 
firm  since  1888,  working  his  way  from  the  drawing 
office.  Works  Manager,  General  Manager,  and  Director, 


to  tlie  important  post  of  Joint  Managing  Director  He 
iTceived  ,his  eariy  training  at  the  famous  works  of  Messrs. 
Laston  &  Anderson.  Erith,  the  well  known  engineers, 
lie  IS  a  member  of  the  Institution  of  Civil  Engineers 
Iron  ad  Steel  Institute,  Institution  of  Mining  and  Met- 
allurgy, jind  iholds  other  important  positions. 

Major  A.  B.  H.  Clerke,  C.  B.  E.  (late  R.  A.)  joined 
the  tirm  m  1911,  and  rendered  particularlv  able  service 
during  tlie  war,  having  conferred  upon  him  the  honour- 
able distinction  of  C.  B.  E.  His  long  experience  in 
artillery  matters,  also  many  years  in  the  Inspection 
Department  of  Woolwich  Arsenal,  proved  to  be  of  the 
liigviest  service  in  war,  when  he  helped  to  found  and  or- 
ganise the  Munitions  In.spection  Department. 

LATEST  DEVELOPMENTS 

INSTALLATION  OF  ROLLING  MILLS 

It  is  only  natural  that  this  organisation,  after  devot- 
ing so  many  years  to  the  production  first  of  sound 
steel  castings  and  ingots  and  secondly  of  manganese 
l(>w  Ihysteresis,  and  other  special  .steels  both  in  the  form 
ot  castings  and  forgings  of  all  types,  should  so  largely 
add  to  their  rolling  and  forging  facilities,  includino- 
the  rolling  and  forging  of  .special  alloy  steels. 

For  further  increasing  their  facilities  Hadfields  have 
recently  laid  down  tjiree  electrically  driven  rolling  mills, 
including  a  reversing  2S-inch  blooming  and  finishing 
null  and  11-inch  and  14-ineh  bar  mills,  all  of  the  most 
modern  and  improved  types.  The  two  smaller  mills 
wihich  are  fully  described,  are  used  for  rolling  billets  to 
the  various  commercial  sizes  of  bars,  rounds  and  squares. 
They  have  proved  very  useful  also  for  the  production  of 
special  alloy,  high-tensile  steels  for  motor-cars  and  com- 
mercial vehicles,  spring  steel,  and  other  special  steels. 
The  28-ineh  mill  with  its  large  reversing  motor,  will  roll 
1.500  tons  per  week  of  special  or  other  steel  ingots 
weighing  lU,  tons  each  down  to  21/0  inch  billets.  The 
motor,  which  is  supplied  with  curren't  on  the  Ilgner  sys- 
tem, is  rated  at  3,200  horse  power  and  can  deal  with  a 
transient  peak  of  about  11,000  horse  power. 

The  new  28-iiich  mill  is  also  designed  to  roll  the  well 
known  "Era"  (Trade  Mark)  manganese  steel  rails 
under  circumstance  as  to  cost,  control  of  quality,  etc., 
that  .should  permit  of  considerable  ex]iansion  "in  the 
use  of  this  product.  Many  other  forms  of  special  steel 
also  will  be  rolled. 

The  control  of  temperature  is  of  especial  importance 
in  special  steel  manufacture,  and  in  rolling  this  material 
It  is  particularly  essential  not  only  to  start,  with  tIhe 
piece  well  soaked  at  the  right  temperature,  but  to  roll 
at  such  a  rate  as  to  finisji  at  the  correct  temperature. 
It  is  for  this  reason  partly,  that  mills  of  such  ample 
power  and  with  such  elaborate  control  devices  have 
been  installed,  along  with  both  soaking  pits  and  reheat- 
ing furnaces.  In  fact,  without  de\aating  at  all  from  the 
quality  .standards  of  British  industry,  Hadfields'  new 
rolling  mills  also  should  produce  rolled  special  .steel 
shapes  and  "Era"  (Trade  Mark)  manganese  steel  rails 
on  a  quantity  basis. 

AREA  OF  WORKS 

The  birds-eye  view  of  the  East  Hecla  Works  in  Fig.  1 
shows  impressively  their  vast  extent.  Tjie  total  area  of 
buildings  is  46  acres.  The  entire  space  covered  by  the 
Hadfield   establishments  is  as   follows: 
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Land.       Buildiiit;') 

(a)  East  Heela  Works  120  46 

(b)  Eecla  Works  IQi/a  iV2 

(c)  Catcliffe  83i/o  1/2 

(used  for  storajje,  rubbish 
tipping  and   otber  purpose) 


Grand  Total  Area 


214 


51 


Among-  tihe  various  buildings,  the  great  steel  foundry 
at  the  East  Heela  Works  elaim  pre-eminence,  covering 
an  ai-ea  larger  tiian  the  Crystal  Palace,  and  suipassmg 
in  this  respect  any  other  steel  foundi-y  in  the  world. 

SECTION  1 1 1 
RECONSTRUCTION  AND  POST-WAR  WORK 

Achievements  Durinrj  The  War 
The  remarkable  achievements  of  Hadfields  Ltd., 
during  the  war  in  the  production  of  fighting  and 
defensive  material  are  summarised  later  and  need  only 
be  mentioned  here.  Some  of  the  plants  were  employed 
on  a  very  large  scale  in  the  manufacture  of  high  explos; 
ive  and  armour  piercing  shell  up  to  18"  calibre,  various 
types  of  war  material,  aeroplane  steel,  special  steels  for 
guns,  howitzers,  and  trench  mortars,  "Era"  (Trade 
Mark)  manganese  steel,  railway  work,  parts  of  crushing 
and  mining  machinery.  A  most  important  contribution 
wa-s  the  supply  of  mangaese  .steel  "Resista"  jiielmets  for 
the  protection  of  from  six  to  seven  millions  of  soldiers 
of  British,  American,  and  other  nationalities.  The  use  of 
this  "Resista"  material  prevented  a  very  large  loss  of 
life  and  serious  wounds  in  tens  of  thousands  of  eases. 

Changing  Over  to  Peace  Production 

Great  progress  has  been  made  since  the  termination 
of  the  war  by  Hadfields  Ltd.  at  their  East  Heela  Works, 
Sheffield  in  changing  over  to  peace  production.  This 
formidable  task  has  been  accomplis^ied  without  the 
waste  of  a  single  building. 

The  pre-war  and  other  plants  have  been  partly  re- 
constructed and  still  further  enlarged,  every  building 
being  utilised  in  the  production  of  some  post-war  re- 
quirement. So  successful  has  been  the  change-over 
policy  that  employment  is  now  foimd  for  about  7,000 
workpeople,  representing  an  increase  of  something  like 
50%  over  the  pre-war  total.  During  the  war  Messrs. 
Hadfields  employed  15,000  workpeople. 

Beady  For  Post-War  Work 

Messrs.  Hadfields  are  now  in  an  excellent  position  for 
dealing  with  post-war  work,  general  commercial  work, 
including  the  production  of  steel  forgings  and  steel 
castings  of  all  kinds  on  a  vei-y  large  scale,  whether  of  a 
lig^it  or  heavy  character.  They  are  equally  equipped 
to  furnish  special  alloy  steels  for  automobile  and  aero- 
plane work  and  can  meet  all  requirements  in  the  way 
of  tramway  and  railwa.v  track  work,  crashing  machine- 
ry, dredging  machinery',  fitments  and  appliances  for 
collieries  and  locomotives,  car  and  wagon  castings,  gear- 
ing and  ea.stings  over  a  wide  range  for  a  great  variety 
of  requirements. 

The  new  28-inch  rolling  mill  is  believed  to  be  the 
first  having  for  one  of  its  main  objects  the  production 
of  "Era"    (Trade  Mark)    manganese  steel  rails. 

Manganese  stcd  long  ago  made  its  reputation  for 
durability  under  the  hardest  wearing  conditions.  Enonn- 
ous  quantities  of  tramway  points  are  supplied  by  Had- 
fields to  Engli-sh  municipal  corporation   as  well   as   to 


liome  and  foreign  tramway  companies,  especially  for 
use  at  busy  junctions,  and  to  an  increasing  extent  "Era" 
(Trade  Mark)  manganese  steel  rails  are  being  laid  in 
busy  stations  and  for  curves  involving  severe  running 
and  frietional  strain. 

The  28-inch  mill  also  wiU  seiwe  to  meet  tjie  increased 
demand  for  Hadfields'  special  high  carbon  and  alloy 
steels  for  the  motor  and  other  industries,  including  the 
"Heela"  (Trade  Mark)  series  of  special  steels  for  motor 
cars,  commercial  vehicles,  aircraft  and  other  purposes. 
"Heela  S.55"  (Trade  Mark)  Silico-mangane.se  spring 
steel;  the  various  grades  of  "Galahad"'  (Trade  Mark) 
non-rusting  steel  and  numerous  special  alloy  steels. 
Other  steels  produced  and  rolled  in  addition  to  "Era" 
(Trade  Mark)  manganese  steel  and  those  mentioned 
above  are  "Era  51"  and  "Era  53"  wjiich  have  been 
found  to  be  admirable  sub.stitutes  for  the  more  expensive 
alloy  steels. 

Hadfields  claim  specially  high  quality  for  their  steel, 
because  in  the  manufacture  of  all  their  ingots  they  em- 
ploy the  Hadfields  sovmd  steel  system,  which  ensures 
the  production  of  perfectly  solid  rolled  blooms,  billets 
or  rails,  free  from  unsoundness,  piping  and  segregation, 
while  at  the  same  time  yielding  a  higher  percentage  of 
finished  steel  than  under  the  ordinary  methods. 

A  remarkable  example  of  the  specially  uniform  nature 
of  the  soundness  of  t,he  Hadfield  steel  has  been  showm 
by  an  independent  observer,  Dr.  J.  Newton  Friend, 
head  of  the  chemisti-y  department  of  the  Municipal 
Technical  School,  Birmingham,  who  has  been  carrying 
out  experiments  for  the  committee  of  tjie  Institution  oi 
Civil  Engineers  on  Deterioration  of  Structures  exposed 
to  Sea  Water  Action,  in  the  important  research  they 
have  now  in  hand, — one  that  will  probably  last  for 
many  years  and  on  w^hidh  already  several  thousand 
pounds  have  been  expended.  The  Hadfield  company 
prepared  about  1,550  specimens,  the  greater  part  of 
which  were  from  their  steel  made  under  tjieir  .sound 
steel  system,  which  they  claim  to  be,  as  far  as  humanly 
practicable,  entirely  free  from  the  above-mentioned 
disabilities,  namely  inisoundness,  piping  and  segrega- 
tion. Dr.  Freind  undertook  the  full  series  of  corrosion 
and  other  tests  on  these  various  steels,  some  1,350  spec- 
imens in  all.  Quite  unprompted,  he  recently  made  the 
remark,  "I  think  ycm  will  find  the  report  on  t)ie 
strained  steels — their  resistance  to  corrosion — very 
interesting.  The  uniform  variation  in  density  with 
strain  is  a  striking  testimonial  to  the  even  composition 
of  the  metals  you  provided". 

Dr  G.  K.  Burgess,  Chief  of  the  Division  of  Metallur- 
gy, United  States  Bureau  of  Standards,  Washington, 
D.  C,  reported  with  regard  to  his  examination  of  100 
t(ms  of  ingots  sent  over  to  Amerea  for  rolling  into  rails 
that  "the  results  of  the  present  investigation  of  37 
ingots  of  the  Hadfield  type  show  that  he  (Sir  Robert 
Hadfield)  was  not  far  astray  in  the  confident  predic- 
tion of  uniformity,  physical  soundness  and  freedom 
from  chemical  segregation.  In  fact,  it  is  difficult  to 
imagine  37  ingots,  from  as  many  heats  of  steel,  more 
uniform  m  quality  and  jiroperties,  and  as  free  from 
those  undesirable  qualities  and  uncertainties  that  beset 
+he  ordinary  ingot  from  \diich  rails  are  made". 

Products  of  Hadfields  Ltd 

Amongst  the  various  products  manufactured  by 
Messrs.  Hadfields  are  steel  castings  and  forgings  up  to 
30  tons  in  weight,  for  all  classes  of  enginering,  colliery 
and  mining  purposes,  complete  crushing  plants,  crusJhers, 
jaws,   gyratory  and   "Heela"   disc   screens,  elevators. 
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etc.  for  mines  and  quarries.  Steel  castings  include  lo- 
comotive and  rollinuf  stock  wheel-centres,  axle  boxes, 
and  other  locomotive  castings;  w,lieels  and  axles  com- 
plete, tyres  and  general  castings  for  carriages  and 
wagons ;  ca.stings  for  colliery  work,  including  wheels  and 
ax,les  for  mining'  tubs  and  wagons,  besides  rollers,  pul- 
leys. Messrs  Hadfields  also  supply  casting  for  hydrau- 
lic and  steam  cylinders,  gearing,  hoasing  for  rolling 
tmills,  dynamo  castings,  turbine  castings,  automobile 
and  aeroplane  steels. 

Hadfield's  "Era"  patent  manganese  steel  is  em- 
ploj-ed  in  the  manufacture  of  car  and  barrow  wheels, 
the  wearing  parts  for  crushing  and  other  machinery. 
It  is  also  used  in  making  dredger  accessories  and  rails. 
The  whole  range  of  railway  and  tramway  trackwork  is 
covered,  whilst  forged  products  include  sihafts  and 
axles  of  all  descriptions,  besides  turbine  forgings,  bridge 
work,  etc.  Other  specialities  include  spring  steel, 
"Hadura"  rolls,  milling  and  other  cutting  tooLs!^ 

In  addition,  tjie  Ordnance  Department  is  on  a  very 
large  scale,  and  includes  the  manufacture  of  the  ini- 
proved  Hadfield  armour-piercing  projectile  with  whieii 
extraordinary  results  liave  been  obtained  against  hard- 
faced  armour  up  to  15  in.  in  thickness,  including  tlie 
attack  at  normal  impact,  al.so  from  10  to  ;10  deg^  and 
even  liigher  degrees  of  obliquity.  Cast  and  forged 
''Era"  steel  is  used  for  s.hields,  >.un  mountings,  ammuni- 
tion and  communication  tubes,  conning  and  other  towers 
etc.  During  the  war  Messrs  Hadfields  produced  large 
numbers  of  guns  and  howitzers  up  to  9.2."  in  calibre, 
also  large-calibre  trench  jiowitzers,  all  made  from  their 
own  special  steel. 

The  total  output  capacity  of  the  Hadfield  steel  works 
amounts  to  over  4,000  tons  per  week,  comprisino'  the 
manufacture  of  steel  by  the  following  processes'^  (1) 
Open-hearth,  acid;  (2)  Open-hearth,  basic;  (3)  Had- 
field's special  system;  (4)  side-blown  converters;  (5) 
electric  furnaces;  (6)  crucible  cast  .steel.  In  addition 
they  have  a  large  iron  foundry  with  an  output  capacitv 
of  300  to  400  tons  per  week. 

SECTION  I  V 
STEEL-MAKING  FACILITIES 

Before  taking  up  further  details,  a  general  descrip- 
tion of  the  plant  on  whic.h  the  mill  depends  for  its 
supply  of  .steel  will  be  in  order. 

Hadfields"  steel  plant,  housed  in  the  adjoining  build- 
ing. 600  feet  in  length  and  covering  1%  acres,  is  shown 
in  figures  2  and  3. 

Open  Hearth  Furnaces 

This  plant  comprises  the  most  modern  txiir  of  open 
liearth  steel  furnaces  each  having  a  melting  capacity  of 
from  28  to  35  tons  per  clharge.  The  outpiit  capacity  of 
the  steel  plant  is  about  1,200  tons  per  week. 

Electric  Furnaces 

In  this  shop,  twelve  electric  furnaces  of  from  li:. 
to  6  tons  capacity,  chiefly  of  the  latter  size,  were  at 
work  during  the  war,  melting  not  far  short  of  1,000  tons 
of  steel  per  week.  This  plant  (figure  2)  comprises 
nine  electric  furnaces  of  6  to  7  tons  capacity,  and  three 
smaller  furnaces,  making  twelve  in  all.  The  complete' 
plant,  with  »  total  melting  capacity  of  2,300  tons  per 
week,  was  built  at  a  cost  of  about  £260.000. 

]\Iost  of  the  scrap  melted  during  the  war  was  in  the 
shape  of  turnings,  drilling  and  small  scrap.  Thi.s  resid- 
ual material  would  otiherwise  have  been  wasted,  the 
railroads  being  so  overloaded  t^iat  it  was  hardly  pos- 


siiile  til  send  such  scraji  to  the  blast  furnaces  for  remelt- 
ing.  Tliis  melting  .shop,  therefore,  enabled  very  great 
economy  to  be  effected,  as  the  electric  furnaces  were  fed 
almost  exclusively  with  tjiis  steel  scrap,  material  of 
little  or  no  use  for  other  purposes. 

The  results  given  by  the  combined  open  hearth  and 
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quite  apart  from  their  production  eaph 
each  week  of  about  1,000  large- 
calibre  hardened  armour-piercing  shell 
12  in.  to  lo  in.,  probably  one  of  the 
most  difficult  of  all  metallurgical  pro- 
ductions;. Such  a  large  outjnit  of  in- 
tricate work  of  this  kind  was  there- 
fore of  special  credit  to  this  firm. 

Corporation    Electricity 

During  the  war  no  less  than  about 
one  million  electric  units  of  power 
were  re(iuired  weekly,  of  which  about 
50  per  cent  was  used  for  melting  pur- 
poses. This  was  supplied  by  the  Shef- 
field Corporation,  and  a  tribute  should 
be  paid  to  its  staff,  which  rose  to  the 
occasion  and  met  the  severe  demand 
put  upon  them  by  Hadfields.  Not- 
withstanding the  many  difficulties  that 
existed  at  the  time.  Hadfields  plant 
never  experienced  any  stoppage 
through  lack  of  the  necessaiy  electri- 
cal energy  to  operate  this  large  bat- 
tery of  electric  furnaces 

(to  be  continued) 


MORE  SAFETY  WORK 
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Open    Hearth    Furnaces 

electric  steel  plants  enabled  Hadfields  to  produce  cast 
.steel  blanks,  whicih  were  pressed  directly  into  the  form 
of  explosive  shell  of  the  highest  quality,  without  the 
intervention  of  any  rolling  mill  or  forge.  During  the 
war  period  Messrs.  Hadfields  were  turning  out  nearly 
n,000  per  week  9.2  inch  high  explosive  sheels.     This  was 


That  we  shall  see  in  the  immediate 
future  a  greater  development  of  pub- 
lic safety  work  together  with  a  cam- 
paign against  industrial  accidents  car- 
ried on  with  even  greater  activity 
through  organized  effort,  is  the  state- 
ment of  Marcus  A.  Dow,  General  Safe- 
ty Agent  of  the  New  York  Central 
Lines,  newly  elected  president  of  the 
National  Safety  Council  at  the  eleventh 
annual  congress  held  at  Detroit  Aug- 
u.st  28-  September  1 

In  accepting  the  leadership  of  the 
Council  for  the  new  year  Mr.  Dow  said 
further  that  every  effort  would  be 
made  in  the  forthcoming  year  to  re- 
duce the  national  loss  of  life  from  in- 
dustrial aJi'd  public  accidents  which 
last  year  totaled  approximately  80,000 
deaths. 

"The  saftey  movement  has  long  since 
passed  the  reform  stage,""  said  Mr. 
Dow.  "It  is  now  a  practical,  construc- 
tive movement.  While  much  has  been 
accomplished  in  lessening  aiccident 
casualties  in  industry,  much  still  re- 
mains to  be  done.  We  are  cutting 
down  industrial  accidents  and  now 
must  work  for  a  great  development  of 
public  safety  without  neglecting  industrial  safety 
work.  The  right  to  work  and  mingle  in  public  places 
witliout  injurj-  is  the  right  of  every  citizen  of 
this  country.  The  National  Safety  Council  is 
pledged  to  promote  a  national  spirit  which  will 
make  the  recognition  of  the  rigllit  paramount  in  the 
minds  of  the  people."' 
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The  Estelle    Process 

ELECTROLYTIC    REDUCTION   OF    IRON    FROM 
ITS  ORES 

Bv  AXEL  ESTELLE 


"Mining  and  Metallurgy"  published  in  its  number  of 
December  last  year  an  article  on  "Commercial  Production 
of  Electrolytic  Iron,"  describing  the  so-called  "Eustis 
Process".  This  process,  which  produces  electrolytically 
iron  tubes  from  sulphide  ores,  is  in  the  article  said  to  be 
"unique  in  iron  metallurgy."  As  the  electrolytic  produc- 
tion of  iron  tubes  is  already  well-known,  the  uniqueness  of 
tile  process  can  only  refer  to  the  electrolytic  reduction  of 
iron  from  its  sulphide  ores. 

This  reduction  as  indicated  by  Mr.  Eustis,  however,  is 
by  no  means  new;  the  present  writer  gave  long  ago  (es- 
pecially in  the  American  Letters-Patent  1,162,150  of 
November  30th  1915,  and  Canadian  Patent  157,266  of 
Aug.  4,  191  t)  an  exact  description  of  it,  far  more  detailed 
than  has  been  done  in  the  above  mentioned  paper.  Besi- 
des, the  invention  was  made  in  1912,  and  the  inventor 
filed  an  ap)ilication  for  letters-patent  for  it  in  his  native 
country,  Sweden.  He  then,  it  is  true,  withdrew  the  appli- 
cation before  it  was  submitted  to  public  inspection,  on 
account  of  his  not  meeting  with  a  sufficient  interest  in  his 
invention.  The  fact  is  that  important  deposits  of  sulphide 
iron-ores  are  not  found  in  Sweden ;  therefore  the  inventor 
was  not  inclined  to  protect  a  process  that  could  be  of  ad- 
vantage only  to  foreign  countries  and  that,  in  fact,  would 
be  prejudicial  to  the  export  of  high-class  iron  from 
Sweden. 

The  writer,  liaving  meanwliile  taken  u])  residence  in 
Germany,  then  stated  that  certainly  Canada,  where,  as 
well  known,  immense  quantities  of  sulphide  iron-ores  are 
found,  might  have  an  interest  in  the  process.  For  this 
reason  he  filed  again  applications,  almost  simultaneously, 
in  Canada,  the  United  States  and  Germany. 

As  a  result  of  the  war,  the  inventor  was  informed,  onlv 
after  the  lapse  of  a  number  of  years,  that  Canada  and 
the  United  States  had  granted  him  the  patents.  An  invi- 
tation to  come  to  Canada  in  order  to  discuss  the  utilization 
of  the  invention  never  reached  him  until  after  tile  war. 

Dissolving  tlir  Iron 

In  the  above-mentioned  article  in  "Mining  and  Metal- 
lurgy ',  to  which  the  attention  of  the  writer  was  drawn  a 
short  time  ago,  he  sees  that  his  idea  has  been  taken  up  by 
other  people. 

The  Chemistry  of  the  Eustis  Process  is  described  in  the 
article  by  the  two  equations 

3  Fed,  =  Fe  +  2FeCl3  and 
2  FeClj  +  FeS  =  3FeCL  +  S 

The  first  equation  is  identical  with  that  of  No.  (2)  of 
the  above-mentioned  American  patent.  What  the  second 
equation,  in  which  the  sulphide  ore  is  represented  by  the 
mono-sulphide,  FeS.  signifies  is  contained  in  the  lines 
89-96  on  Page  2  of  the  patent.  The  equation  itself,  how- 
ever, has  intentionally  not  been -included,  as  the  solution 
of  the  problem  is  not  so  simple  as  this  equation  would 
lead  us  to  assume. 

First  it  is  to  be  observed  that  most  of  the  sulphur  com- 
pounds of  iron  are  not  soluble,  or  else  rather  difficult  to 
dissolve,  in  dilute  acids  and  in  solutions  of  ferric  salts. 
This  is  specially  the  case  with  iron  pyrites,  but  also  with 
magnetic  pyrites  or  pyrrhotite.  which,  though  it  contains 
snore    sulphur    than    the    monosulphide,    is    generally    not 


much  better  for  use.  Therefore  it  is  proposed  in  the 
patent  to  remove  first  this  additional  sulphur  in  any  of  the 
ways  alread}'  known. 

Difficulties   of   Using   a   Ferric   Solvent 

But,  even  when  the  mineral  has  been  turned  into  mono- 
sulphide,  a  direct  leaching  with  only  a  ferric  salt  solu- 
tion is,  for  different  reasons,  hard  to  accomplisli.  The 
elementary  sulphur,  wiiich  precipitates  as  sliown  in  the 
second  equation  above,  has  a  very  disturbing  influence, 
especially  as  relatively  hot  solutions  are  necessary  for  the 
treatment.  This  sulphur,  which  coagulates  in  chloride  so- 
lutions and  does  not  remain  suspended  in  a  colloidal, 
finely  divided  condition,  soon  forms  an  impervious  covering 
round  tile  mineral  grains  and  stops  in  this  way  the  further 
reaction  of  tiie  ferric  solution.  Moreover,  we  must  re- 
member that  a  ferric  salt  in  aqueous  solution  is  always 
partly  dissociated  hydrolytically  into  hydroxide  of  iron 
and  hydrochloric  acid,  as  this  equation   shows : 

The  degree  of  dissociation  of  tlie  hydroelorie  acid,  how- 
ever,  is   very   high   and   for  this    reason   the   concentration 

FeCl3  +   3H,0       < Fe(OH)3   +   3HC1 

of  the  H-ions  will  surpass  the  ferric-ions.  The  chloride 
of  iron  accordingly  does  not  react  with  the  iron  sulphide 
in  the  simple  way  that  tlie  second  equation  indicates  in 
the  article  mentioned. 

The  hydroelilorie  acid  formed  by  hydrolysis  reacts  on  the 
iron  sulphide  and  releases  an  equivalent  quantity  of  hy- 
droxide of  iron,  by  which  reaction  sulphuretted  hydrogen 
at  first  is  formed.  All  the  latter,  or  at  least  the  larger 
part  of  it,  reduces  unaltered  chloride  of  iron  and  preeijji- 
tates  sulphur.  The  hydroxide  of  iron  at  first  set  free  is 
turned  by  the  surplus  of  chloride  into  soluble  oxychlo- 
rides,  which  however,  as  fast  as  the  chloride  becomes  re- 
duced change  into  soluble  basic  combinations  as,  for  ex- 
ample, Fe,  CI  (OH),,.  Finally,  when  the  greater  part  of 
the  chloride  has  been  reduced,  sulphureted  hydrogen  es- 
capes and  the  reaction  might  be  the  following" 
5FeS  +  iFeCl^  +  nH,0  =  5  FeCL  +  2Fe,CI  (OH)^  + 
5H,S  +   (n-lO)   H.O 

The  consequence  of  the  hydrolytic  dissociation  of  the 
chloride  of  iron  is  that  when  leaching,  if  there  is  no  free 
acid,  besides  sulphur,  all  kinds  of  insoluble  basic  ferric 
compounds  are  formed,  which  also  work  disturbingly  in 
many  regards,  and  part  of  the  sulphur  escapes  as  sulphu- 
retted hydrogen. 

Another  disadvantage  connected  with  the  leaching  of  the 
ore  with  chloride  of  iron  is  that  part  of  the  sulphur,  al- 
though but  a  small  part,  oxidizes  to  sulphuric  acid  and 
that  the  solution  is  getting  more  and  more  sulphate-con- 
taining, which  should  be  avoided  when  reducing  pure  iron. 

Should  the  ore,  together  with  iron,  contain  any  other 
sulphides  of  metals  that  might  be  of  use,  then  the  direct 
leaching  with  chloride  of  iron  is  still  more  unsuitable,  as 
these  foreign  metals  are  dis.solved,  although  not  quantita- 
tively. There  is  obtained  not  only  a  solution  of  ferrous 
chloride  containing  compounds  of  other  metals,  which  so- 
lution must  be  specially  treated  before  electrolysing  in 
order  to  utilise  these  metals  and  get  the  purest  i'ron  pos- 
sible, but  also  a  residue  of  gangue,  sulphur  and  sulphides 
of  metal  that  remain  undissolved  and  that  cannot  always 
be  economically  treated. 
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All  the  above-iiK-ntioned  disadvantages  and  difficulties 
are  avoided  by  the  invention  of  the  author.  The  process 
according  to  this  invention  consists  essentially  in  first 
leaching  the  raw  material  with  weak  non-oxidizing  acid 
and  in  then  separating  the  iron  electrolytically  with  inso- 
luble electrodes  from  the  solution  of  the  salt  of  iron  so 
formed,  a  suitable  method  being  employed  for  conti- 
nuously regenerating  the  solution  as  diagranimatically 
shown  in  the  drawings  filed  with  the  patents. 

One  of  the  figures  illustrates  the  various  steps  by  wliich 
the  iron  and  sulphur  are  separated  from  each  other  and 
from  the  residue  of  tiie  ore,  the  leaching  being  done  sim- 
ply by  a  dilute  non-oxidizing  acid.  The  other  figure  il- 
instrates  the  same  when  a  part  of  the  ferric  solution  pro- 
duced by  electroh'sis  is  used  with  the  same  dilute  non- 
oxidizing  acid  as  leaching  fluid.  The  process  is  the  same, 
step  for  step,  the  difference  being  the  addition  of  sup- 
plemental leaching  liquid  at  one  stage,  to  the  main  leach- 
ing liquid  first  mentioned  above.  Of  course  the  material 
produced  or  .separated  by  the  various  steps  of  the  process 
may  be  collected,  washed  and  used  continuously  where 
made  available. 

After  the  sulphide  iron-ore  has  been  converted  into  the 
readily  soluble  form  as  more  particularly  explained  in  the 
patent,  the  above  described  leaching  and  electrolytic  treat- 
ment can  be  carried  out.  It  has  already  been  frequently 
proposed  to  treat  copper  and  zinc  ores  or  their  smelted 
products  in  a  similar  manner.  The  known  processes  in- 
volving this  treatment  are,  however,  totally  unsuitable  for 
the  present  purpose,  because,  when  extracting  iron,  quite 
other  conditions  exist,  which  render  necessary  a  treatment 
essentially   different   from  these  processes. 

In  the  Patent  the  method  is  described  in  the  following 
manner: 

"For  carrying  the  new  process  into  practice,  two  cases 
must  be  considered: — (1)  When  the  raw  material  contains 
valuable  metals  which  it  is  desired  to  extract  as  by-pro- 
ducts. This  case  is  to  be  regarded  as  the  normal  one.  (2) 
When  the  raw  material  contains  no  such  metals. 

Separation    of   Iron    and    Other   Metalx 

"The  following  is  an  example  of  the  manner  in  whicli 
the  present  invention  may  be  carried  into  effect.  The 
raw  material,  reduced  to  a  suitable  size,  is  treated  at  a 
temperature  of  about  40  deg.  to  80  deg.  C.  with  a  dilute, 
non-oxidizing  acid,  preferably  hydrochloric  acid.  As- 
suming that  the  latter  acid  be  employed,  the  result  of  the 
reaction  is  the  formation  of  ferrous  chloride  and  sulphu- 
retted kydrogen,  in  accordance  with  the  well-known  equa- 
tion: 

FeS  +  2HC1  =  FeCL  +  H,S   (1) 

"Other  sulphur-containing  metals  possibly  present,  as 
well  as  a  small  residue  of  gangue,  remain  behind  in  the 
lixiviating  apparatus.  These  particular  metals,  being  in 
this  highly  concentrated  form,  can  subsequently  be  very 
advantageously  treated.  The  solution  of  ferrous  chloride 
is  electrolyzed  in  suitable  decomposition  or  electrolytic  cells 
with  insoluble  anodes,  these  cells  being  however  of  ex- 
tremely simple  construction  because  the  solution  contains 
only  one  single  metal.  A  portion  of  the  iron  is  now  de- 
posited, while  twice  this  amount  of  iron  is  converted  into 
the  corresponding  ferric  coni])ound.  as  the  following 
equation  show  s : 

aFeCl,  =   Fe    +    2FeCl3    (2) 

Separation    of   Sulphur    and   Regeneration    of   Acid 
"The   ferric   chloride   obtained    is   now   passed,   together 
with  the   equivalent   quantity      of   sulphuretted      hydrogen 


evolved  in  accordance  with  equation  (1),  into  an  obsorp- 
tion  tower  or  other  suitable,  similar  apparatus,  the  fol- 
lowing known  reaction  then  occurring: 

2FeCl.,  +  H,S  =  2FeCL  -f  2HC1  +  S  (3) 

"The  acid  previously  combined  with  the  electrolytically 
deposited  iron  is  in  this  manner  again  liberated  in  order  to 
be  available  for  further  use,  while  the  corresponding 
quantity  of  sulphur,  simultaneously  separated,  needs  only 
to  be  removed  and  converted  by  known  methods  into  one 
of  the  commercial  forms. 

"By  this  process  there  are  therefore  -extracted  in  a 
simple  manner  not  only  the  electrolytically  de])Osited  iron 
but  also  the  corresponding  quantity  of  sulphur.  The 
valuable  metals  remain  behind  as  compounds  with  sulphur 
and  can  be  recovered  by  a  separate  process.  The  acid 
employed  as  solvent  is  continually  regenerated,  and  then 
re-employed. 

"A  special  advantage  of  this  process  is  that  sulphur  is 
eliminated  in  a  separate  apparatus  and  is  not  rendered 
impure  bj'  the  residues  when  the  raw  material  is  dis- 
solved. An  added  advantage  is  that  the  electrolyzing  de- 
vices can  be  of  extremely  simple  construction,  as  it  is  a 
question  of  keeping  several  different  metals  separate  from 
one  another. 

"In  the  above-stated  second  case,  viz,  wiien  the  suli)hide 
of  iron  contains  no  other  valuable  metals  or  at  least  no 
sufficient  quantities  to  warrant  recoverj',  the  above  de- 
scribed process  may  obviously  be  also  employed.  Under 
some  circumstances  it  is,  however,  preferable  somewhat  to 
modify  the  process,  for,  since  no  valuable  attendant  metals 
need  to  be  taken  into  consideration,  it  would  he  possible 
directly  to  lixiviate  the  sulphide  of  iron  with  the  ferric 
solution  directly  obtained  from  the  electrolytic  or  decom- 
position cells  (*)  For  this  purpose,  however,  a  certain 
quantity  of  free  acid  must  be  present,  and  as  the  solution 
to  be  electrolyzed  should  contain  no  free  acid,  or  at  least 
no  material  quantity,  the  acid  must  be  neutralized  or  sat- 
urated before  the  solution  is  subjected  to  electrolysis.  This 
again  would  mean  a  continual  increase  of  the  quantity  of 
solution  and  a  corresponding  loss  of  acid  and  iron.  This 
disadvantage  can,  however,  be  obviated  by  supplying  only 
a  portion  of  the  ferric  solution  directly  to  the  lixiviating 
ajjparatus.  while  the  remainder  is  passed  through  the  ab- 
sorption tower  provided  in  case  No.  1,  in  order  to  reach 
the  lixiviating  apparatus  only  at  some  later  time.  In  this 
manner  the  necessary  quantity  of  free  acid  is  supplied  uid 
as  this  sliould  be  neutralized,  the  quantity  of  sulphuretted 
hydrogen  necessary  to  furni.sh  this  acid  is  produced. 

"By  the  process  described  in  this  invention  it  is  there- 
fore made  possible  to  jiroduce  electrolytic  iron  from  ores 
and  smelted  products  which  have  hitherto  been  regarded 
as  almost  worthless.  Moreover,  the  new  process  is  ap- 
plicable to  any  sulphide-containing  smelter  product,  })ro- 
vided  that  the  ])ercentage  of  soluble  sul])]iide  of  iron  is 
sufficiently  high. 

"As  this  invention  is  not  limited  in  its  application  to  one 
jjroduct  only,  it  is  of  no  consequence  that  the  iron  is  ob- 
tained in  a  crude  form  as  "electrolytic  crude  iron."  The 
decomposition  cells  can  on  tiiat  account  be  of  very  simple 
construction.  As  no  free  acid  is  present,  and  no  destruc- 
tive gas  is  evolved  at  the  anodes,  the  cells  are  well  \>rc~ 
served. 

"The  separated  iron  is  preferably  melted  in  an  electric 
furnace,  this  iron  being  alloyed  simultaneously  if  desired 
with  other  metals   for   special   purposes." 


(*)  The  italics  show  the  words  in  the  Estelle  patent 
that  correspond  with  the  second  equation  of  the  "Eustis 
Process"  mention  above. 
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Electrolytic  Reduction  of  Iron  O.ridrx 

The  above  described  invention  relates  to  tlie  utilization 
of  sulphide  iron-ores.  The  author  also  carried  out  an- 
other electrolvtic  treatment  for  reducing  iron  from  its 
ordinary  oxide-ores.  This  invention  was  made  a  short 
time  before  the  war  and  an  application  for  letters-patent 
was  filed  for  it  in  November  H)I  1.  The  American  Patent, 
published  on  August  (ith.  li)18.  has  the  number  1.275.161. 
The  Canadian  Patent  is  No.   188,462.  Jan.  28th.  1918. 

The  invention  proposes  the  production  of  iron  by  the 
electrolytic  dissociation  of  a  hot  slimy  precipitate  of  iron 
hydroxide  suspended  in  an  electrolyte  of  caustic  alkali, 
comprising  for  example  35  per  cent  water,  35  per  cent 
caustic  soda  and  30  per  cent  ferric  hydrate,  the  electrodes 
being  of  iron,  nickel  or  any  other  suitable  material  that 
resists  the  effect  of  the  current  and  of  the  hot  electrolyte. 
By  the  action  of  the  electric  current  metallic  iron  is  pre- 
cipitated on  the  cathode  in  form  of  a  smooth  layer,  and 
oxygen  is  evolved  near  the  anode,  while  the  iron  hydroxide 
is  gradually  decomposed.  In  order  to  render  the  process 
continuous,  iron  hydroxide  may  be  added  to  the  electrolyte 
in  the  electrolyzing  tank  in  proportion  as  metallic  iron  is 
])recipitated. 

Under  the  influence  of  the  current  two  events  occur. 
By  the  action  of  so-called  electrophoresis  the  hydroxide  of 
iron  comes  up  near  the  cathode  and  would  firmlv  adhere 
to  it  in  this  chemical  state,  if  the  electrolyte  were  not  si- 
multaneously decomposed.  On  the  other  hand  the  electro- 
lysis would  end  in  a  simple  decomposition  of  water,  if  the 
hydroxide  of  iron  were  not  reaching  the  cathode.  The 
sodium-ions  arriving  at  the  cathode  immediately  reduce  the 
ferric  oxide  and  insure  that  only  metallic  iron  is  deposited 
at  the  cathode,  whereas  the  hydroxyl-ions  deposited  at  the 
anode  dissociate  into  elementary  oxygen  and  water. 

The  electro-chemistry  of  the  process  may  be  shown  by 
the  following  equations : 

6NaOH  +  6(F)  =  (pXa'  -f  60H' 
G    Na'  -f  2Fe(OH),  =  2Fe  +  6NaOH  +  G(  +  ) 
60H' =  30  +  3H,0  +  (5(— ) 

6NaOH  -f  2Fe(OH)3  +  6(F) 

=  2Fe  -f  30  +  3H,0  +  6NaOH 
From  the  final  equation  it  is  clearly  seen  that,  by  the 
action  of  the  current, — 6  valence  charges  (F)  for  2  Mol. 
Fe  (OH)  , — the  electrolyte,  the  caustic  soda,  remains  un- 
changed in  itf  chemical  .state  and  only  the  ferric  oxide  is 
decomposed  into  its  elements,  iron  and  oxygen,  whereas 
the  water  of  hydration  separates  unchanged.  By  the 
latter,  it  is  true,  the  electrolyte  becomes  diluted,  but.  the 
electrolysis  occurring  at  about  100  deg.  C,  a  temperature 
far  below  the  boiling  point  (liO  deg.)  of  the  electrolyte, 
there  is  so  much  water  evaporating  as  steam  with  the  oxy- 
gen that  commonly  an  equalization  is  obtained  by  this 
means. 

Process   Electrolytic,    not    Galvanic 

With  regard  to  the  above  description,  the  reduction  of 
iron  is  not  to  be  looked  upon  as  the  result  of  a  common, 
galvanic  process,  but  as  that  of  an  electrolytic  reduction. 
To  prove  this  statement,  an  experiment  may  serve,  in  which 
the  cathode  was  separated  from  the  hydroxide  of  iron  bv 
a  porous  cell.  In  that  ease  no  iron  was  deposited  and  the 
result  of  the  electrolyzing  was  only  a  decomposition  of 
water.  The  process  is  therefore  to  be  considered  as  uni- 
que in  electro-chemistry  in  this  regard  also,  that  a  mole- 
cule by  aid  of  electrical  energy  is  separated  into  its  con- 
stituents parts  in  such  a  way  that  neither  of  them  has 
an  opportunity  of  forming  new  combinations  and  both 
therefore   can   be   utilized    in    their   unchanged    state. 


The  fact  that  the  electrolyte  consists  of  a  strong  solu- 
tion of  a  caustic  alkali  has  the  great  advantage  of  per- 
mitting metallic  iron  to  be  used  as  the  material  of  con- 
struction, not  only  for  the  decomposition-cells  themselves, 
but  also  for  piping,  heating  apparatus,  devices  for  moving 
the  slimey  mixture  and  for  other  parts  coming  into  con- 
tact witli  the  hot  electrolyte.  The  decomposition-cells 
therefore  can  be  made  air-tight,  and  for  that  reason  the 
oxygen  also  can  be  caught  and  utilized.  I'or  one  metric 
ton  of  iron  obtained  not  less  than  about  300  cubic  meters 
of  oxygen  are  produced. 

No  Diaphragms  Required 

The  electrolysis  occurs  without  making  use  of  dia- 
phragms. The  electric  current  required  is  1.6  to  1.8  Volt 
at  a  current  density  of  3  Amp.  per  sq.  dm.  At  an  effi- 
ciency of  current  of  about  90  per  cent,  the  consumption 
of  energy  is  about  2,800  K.W.H.  per  metric  ton  of  iron. 

The  deposited  metal  does  not  incline  to  a  lumpy  forma- 
tion as  is  the  case  with  the  ordinary  galvanic  process. 
However,  it  is  a  little  more  porous  than  ordinary  electro- 
lytic iron. 

Molding,  Rolling   and   Eorgiug   Electrolytic   Iron    Ji'ithoitt 
Fusion 

It  is  simple  to  provide  for  an  easy  sej)aration  of  the 
metal  form  the  cathode  sheets,  if  it  is  to  be  utilized  as 
"electrolytic  crude  iron"  or  as  powdery  iron.  Having  not 
been  red  hot.  the  iron  may  in  a  simple  way  be  ground  to  a 
fine  powder.  This  peculiarity  of  his  iron  suggested  to 
the  author  the  idea  of  a  process  for  the  production  of  ob- 
jects of  pure  iron,  iron  alloys,  simple  and  alloyed  steel 
by  making  use  of  powdery  materials,  by  making  at  first 
in  quite  a  special  way.  a  solid  compressed  mass,  free  from 
oxygen,  which  can  be  worked  up  liy  common,  well-known 
methods  either  cold  or  red-hot.  The  objects  made  in  sueli 
a  way,  such  as  hollow  cylinders,  which  are  to  be  slit  and 
rolled,  may  accordingly  be  finished  without  any  melting 
of  the  material.  This  is  of  great  imijortance,  specially 
for  products  of  excellent  magnetic  qualities,  as  the  iron, 
as  is  known,  tends  to  absorb  gases  when  fused,  but  not 
when  only  red  hot.  The  possibility  of  giving  a  certain 
shape  during  the  compressing  of  the  powdery  materials 
has  in  itself  an  importance  that  is  not  to  be  undervalued. 

.\s  mentioned,  the  oxide  of  iron  that  is  to  be  electro- 
lyzed  must  be  in  a  hydrated  form.  Anhydrides,  as  he- 
matite and  magnetite,  may  therefore  be  hydrated  by  a  suit- 
able treatment  with  ordinary  or  caustic  soda,  by  which 
means  a  ferrite  of  sodium  is  first  produced,  which  is  then 
decomposed  by  the  addition  of  water  into  hydroxide  of  iron 
and  caustic  soda.  So  the  soda  is  not  consumed;  at  best  it  is 
causticised  in  accordance  with  the   following  equations: 

Fe.O,  4-  2NaOH  =  Na„Fe,0,  +  H.,0 

Fe,0,  -f  Na.CO,  =  Na",Fey,0,  +  CO. 

Na.Fe.b,  +   3H,0  =  2Fe  "(OH),.   +   2NaOH 

Sources  of  Raxc  Material  for  Estelle  Process 

In  many  factories  by-products  are  formed,  which  it  not 
made  impure  by  carelessness  may  be  directly  utilized  for 
the  ])resent  purpose,  such  as  iron  hydrates  obtain,  d  in 
factories  for  aniline  and  for  compounds  of  bromine.  Turn- 
ings also  may  serve  as  raw  material  for  the  production  of 
electrolytic  iron  by  this  method,  after  a  preliminary  wash- 
ing and  conversion  into  hydrates. 

Whether  natural  products  as  common  iron  ores,  residues 
from  the  ])urifieation  of  bauxite  in  the  alumina  factories, 
and  su!i)hide  iron  ores  (pyrite  and  pyrrhotite),  should  be 
used  ;is  raw  material,  is  in  any  single  case  a  question  only 
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of  separation  or  concentration.  With  magnetite  as  raw 
material  an  oxygen  compound  of  iron,  practically  free 
from  ganguc,  may  l)c  obtained  economically  as  is  well 
known.  Sulphide  of  iron  can  be  freed  from  tlie  gangue 
bv  a  variety  of  pyritl<'  smelting,  and  from  sulphur  to  a  suf- 
ficient extent  by  ro.istiiig  and  in  other  ways.  For  the 
treatment  of  pyrite  and  pyrrhotite,  containing  besides 
iron  other  useful  metals  such  as  copper,  nickel  and  cobalt, 
and  also  jirecious  metals  (Canadian  ores  especially),  the 
method  ojiens  up  new  ways,  which  may  lead  to  the  ultiliza- 
tion  not  alone  of  the  above-mentioned  metals  but  also  of 
the  iron,  as  well  as  of  the  sulphur.  Nonmagnetic  iron 
ores,  in  the  first  place  the  hydrated  ones  (brown  hema- 
tite, bog  ore,  etc.)  are  hard  to  concentrate,  so  that  they 
are  less  suitable  raw  materials  for  the  electrolytic  reduc- 
tion of  iron  than  the  above  mentioned  ores.  In  the  treat- 
ment in  question  it  is  most  important  that  no  considerable 
quantity  of  gangue  should  enter  the  apparatus.  Lately, 
the  author  has  succeeded  in  finding  out  a  treatment  for 
bringing  such  ores  in  a  way  other  than  roasting  to  a  very 
strong  magnetic  state.  This  gives  him  promise  of  making 
also  of  these  non-magnetic  ores  suitable  raw  materials  for 
his  process. 

Suggested   Use.i  for  Oxt/gen 

Regarding  the  utilization  of  the  oxygen  produced  as  a 
by-product  in  the  alkaline  process  of  electrolytically  re- 
ducing iron,  we  must  mention  some  special  uses.  In  smelt- 
ing works  the  oxygen  is  not  only  highly  serviceable  for 
autogenous  welding  and  cutting,  but  also  for  purely  me- 
tallurgical purposes.  If,  for  example,  in  the  Siemens- 
Martin  process  it  were  possible  to  increase  the  content  of 
oxygen  in  the  compressed  air  by  about  2  per  cent.,  a 
temperature  could  be  reached,  that  would  permit  refining 
processes  that  otherwise  can  be  carried  on  only  in  the 
electric  furnace.  It  is  only  during  short  periods,  that 
the  air  must  be  thus  rich  in  oxygen. 

For  the  utilization  of  the  nitrogen  of  the  air,  as  in  the 
process  with  electric  arcs,  cheap  oxygen  is  of  importance 
as  has  been  shown,  since  the  yield  is  improved  by  using 
the  so-called  ideal  gas  mixture,  consisting  of  equal  volumes 
of  oxygen  and  nitrogen,  instead  of  the  air.  It  may  also  he 
an  advantage  to  have  cheap  oxygen  at  one's  disposal,  when 
oxidizing  ammonia  to  nitric  acid. 

Finally  the  writer  wishes  to  draw  attention  to  the  fact 
that  in  the  supply  of  electric  current,  large  fluctuations 
have  no  significant  influence  on  the  quality  of  the  iron 
separated.  For  this  reason  an  industry  based  on  the  alka- 
line process  of  reducing  iron  electrically  seems  to  be  suit- 
ed to  serve  as  a  consumption-regulator  for  electric  cen- 
tral stations. 

This  electrolytic  iron  industry  undoubtedly  would  be 
able  to  fulfil  the  principal  conditions  of  commercial  suc- 
cess without  any  difficulty,  the  raw  material,  as  a  rule, 
being  nearly  everywhere  obtainable.  The  finished  pro- 
duct, if  cheap  enough,  would  find  an  unlimited  sale,  and 
the  plant  itself  would  need  relatively  few  hands. 


PRODUCTION    OF    IRON    AND    STEEL, 
AUGUST,   1922 

Pig  Iron   and  Ferro-Alloi/s 

The  Dominion  Bureau  of  Statistics  reports  tli.it  the  pro 
duction  of  pig  iron  suffered  a  decline  of  HA-i  per  cent  in 
August  as  compared  with  the  record  of  the  previous  month. 
The  output  in  the  month  under  review  was  27,123  gross 
tons  as  compared  with  a  production  of  31,705  tons  in  .luly, 
involving  a  decrease  of  4,582  tons.     The   August   output 


represents  an  increase  of  16.09  per  cent  over  the  record 
for  May,  constituting  the  minimum  production  of  the  pre- 
sent year.  The  principal  grades  produced  in  August  were 
20,t9 1  tons  of  basic  pig  for  further  use,  and  6,29()  tons  of 
foundry  iron  intended  for  sale.  Fifty-two  tons  of  foundry 
iron  was  made  for  further  use  and  281  tons  of  malleable 
iron  was  manufactured  for  sale. 

A  comparison  with  the  statistics  of  last  year  indicates 
the  quiet  tone  from  which  the  industry  has  not  yet  emerged. 
The  pig  iron  output  in  August,  1921,  was  50,156  tons 
comprising  an  excess  of  23,033  tons  or  45.9  per  cent  over 
the  record  for  the  corresponding  month  of  this  year.  The 
cumulative  production  during  the  first  eight  months  of 
last  year  was  11 3, 4  IS  tons  as  compared  with  a  total  of 
251,015  tons  during  the  corresponding  period  of  1922. 
The  difference  represents  a  decline  of  39.28  per  cent. 

The  ferro-alloy  production  in  August  increased  by  three 
per  cent,  over  the  record  for  .July.  The  absolute  quanti- 
ties were  1,864  tons  in  August  and  1,809  tons  in  the  prev- 
ious month,  comjjrising  an  increase  of  fifty-five  tons.  The 
cumulative  output  for  the  first  eight  months  of  this  year 
was  13,344  tons  as  compared  with  a  production  of  17,784 
tons  during  the  corresponding  period  of  last  year,  con- 
stituting a  decline  from  last  year's  record  by  4,440  tons 
or  24.9  per  cent.  The  output  in  August  consisted  chiefly 
of  50  per  cent  and  75  per  cent,  ferro-silicon  produced  for 
sale. 

Notwithstanding  advancing  jjrices  and  favorable  mar- 
keting conditions  ))roduction  slackened  perceptibly  during 
August.  The  fuel  shortage  was  the  principal  cause  of  the 
recession  bearing  specially  hard  on  the  industry  in  ques- 
tion. LTpon  the  settlement  of  the  coal  and  rail  .strikes  con- 
siderable  im])rovement   may   be   expected. 

Steel  Ingots  and   Castings 

Steel  production  declined  to  .39,201  long  tons  in  August 
as  compared  with  an  output  of  62,767  tons  during  the 
previous  month.  The  decrease  is  equivalent  to  3,566  tons 
or  5.68  per  cent.  The  output  in  August  is  also  less  than 
that  of  the  corresponding  month  last  year  by  12,822  tons 
representing  a  decrease  of  1 7.8  per  cent.  The  cumulative 
|)roduction  for  the  first  eight  months  of  the  present  year 
was  299,048  tons  involving  a  decrease  from  the  out))ut 
during  the  same  period  of  1921  by  122,093  tons  or  29 
per  cent.  The  absolute  quantity  produced  in  the  eight 
month  period  last  year  was  421,141  tons.  The  average 
production  in  August  for  the  three  year  period  from  1919 
to  1921  was  76,964  tons  which  is  in  excess  of  the  outjiut 
of  the  month  under  review  bj'  30  per  cent. 

The  56,997  tons  of  ingots  were  open  hearth  basic  steel 
intended  for  further  use.  The  production  of  ingots  in 
August  was  56,997  tons  or  6.9  per  cent  less  than  the  out- 
put in  the  jirevioiis  month  when  61,243  tons  were  report- 
ed. In  August  1921,  70,339  tons  were  produced  compris- 
ing an  excess  of  13,342  tons  or  23.4  per  cent,  over  the  nut- 
])ut  of  the  month  under  review. 

The  output  of  direct  castings  increased  from  a  jiroduc- 
tion  of  1,519  tons  in  July  to  2,204  tons  in  the  following 
month.  The  increase  represented  685  tons  or  45  per  cent. 
The  total  production  of  castings  for  the  last  eight  months 
was  13,044  tons  as  compared  with  an  output  of  17.(i28 
tons  during  the  corresponding  period  of  the  previous  year. 
The  decline  comprises  4,584  tons  or  26  per  cent.  The  prin- 
cipal grade  produced  in  August  was  1,128  tons  of  bessemer 
eastings  of  which  1,118  tons  were  made  for  sale.  Castings 
made  in  electric  furnaces  for  sale  were  reported  to  the 
amount  of  738  tons  and  130  tons  were  manufactured  for 
further  use. 
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Index  to  Mill  Supplies 


This  Directory  is  published  in  Ihe  interests  ol  our  readers, 
invited  to  communicate  with  the  publishers  of  this  .Tournal. 
information. 

Accniuulators,  Hydraulic: 

.Sriiar  t-Tiiriiei-    Mfuliiii^    Co.    1  hiii.ili  on.    (mi 
The  Dominion  Steel  Products  Co.,  Ltd..  Brantford,  Can. 
Air   Compressors: 

n.    T.    Gilinan    &   Co,    Montreal. 
Ainiuintiiu: 

A.  C    l>eslie  Co..   Ltd..  Montreal. 
Angle   Bars: 

.Steel    Company   of    Canaa,    Ltd..    Hamilton.    Ont. 
United  States  Steel  Products  Co.,  Montreal. 
Barbed    Wire    Galvanized: 

British    Knipire    Steel   Corporation,    Ltd. 
Steel    Company    of    Canada.    Ltd..    Hamilton.    Ont. 
United  States  Steel  Products  Co..  Montreal. 
Anchor    Bolts: 

.SI..-1    i-onipany   of   Canaa.    Ltd.,    Hamilton.    Ont.       . 
Axles,   Car: 

.Mova   Kcolia  Steel  &  Coal   Co..    Limited.    New   Glasgow.    NS 
United  States  Steel  Products  Co..  Montreal. 
Axles.   l,ocoiuotive; 

British    Empire    Steel   Corporation.    Ltd. 

Nova   Scotia   Steel   &  Coal   Co.,    Limited,    New    Glasgow.    N.S 
United  States  Steel  Products  Co.,  Montreal. 
tt  trrel  Stock  (Black  Steel  Sheets): 

SPMp.il  Iron  &  Steel  Co.,  Buffalo.  N.T. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton.  Ont. 
«  •ra: 

British   Empire   Steel    Corporation.    Ltd. 
Dominion    Iron    &    Steel    Coy..    Ltd.,    Sydney.    N.    S. 
United  States  Steel  Products  Co..  Montreal, 
nnrs,  Iron  &  Steel: 

British    Empire    Steel   Corporation.    Ltd. 
Manitoba  Steel  &   Iron  Company 
Canadian    Western    Steel   Co.,   Calgary,   AUa. 
Dominion   Iron   &   Steel   Coy.,   Ltd.,   Sydney,    N.   S. 
I'erguson  Steel  &  Iron  Co..  Buffalo,   N.T. 
The    Steel    Company    of    Canada,    Hamilton,    Ont 
Reals,   McCarthy   &   Hoger.s,   Buffalo,   N.T. 
Nova  Scotia  Steel  &  Coal  Co.,   Limited,    New   Glasgow.    N  S 
Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton.  Ont. 
Canadian   Tube  &  Iron  Co..  Ltd.,   Montreal. 
Leslie.   A.   C.   &   Co..    Ltd..   Montreal. 
Steel  Co.  of  Canada,   Ltd..  Hamilton,  Ont. 
B.ara,   Steel: 

British   Enijiire    Steel    Corporation.    Ltd. 
Dominion    Iron    &   Steel   Coy.,    Ltd..    Sydney,    N.    S. 
Nova    Scotia   .Steel   &  Coal    Co.,    Limited,    New    Glasgow.    N  S 
Steel   Co.   of  Canada.   Ltd..   Hamilton,   Ont. 
United  States  Steel  Products  Co.,  Montreal. 
Billets.    Blooms    and    Slates: 

British   Empire    Steel   Corporation,    Ltd. 

Dominion    Iron    &    Steel   Coy..    Ltd.,    Sydney.    N.    S. 

Nova   Scotia  Steel   &  Coal   Co..   Limited.   New   Glasgow,   N  S 

Steel    Company   of   Canada,    Ltd.,    Hamilton,    Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Belting,  Rubber: 

DiHilop    Tire    &    Rubber   Goods    Co.,    Ltd.,    Toronto.    Oni. 
Benzol: 

British    Empire   Steel   Corporation,    Ltd. 

nominion    Iron    &   Steel   Coy.,    Ltd..    Sydney,    N     S 

Steel   Company   of  Canada,   Ltd.,   Hamilton.   Ont. 

Binders.  Core: 

Hyde  ,%^  .Sons.  Montreal.  Que. 
Bins,  Steel: 

MacKinnon  Steel  Co..  Ltd.,  Sherbrooke,  Que. 

Reid  &   Brown  Structural  Steel  &  Iron  Works,  Ltd..  Toronto 

Toronln   Iron    Worlv.s.   Toronto,   Ont. 
Black  Steel  Sheets: 

B    &  S.   H.  Thompson  &  Co.,   Ltd. 

Seneca   Iron   &  Steel   Co..    Buffalo,    N.T. 

Leslie   &  Co..   Ltd.,  A.    C   Montreal.   P.    Que. 

Steel   Co.   of  Canada,   Ltd.,   Hamilton.   Ont. 
Blooms  &  Billets: 

Algoma  Steel  Corp..   Ltd..   Sault  Ste.   Marie. 

British   Enipiie    Steel   Corporation.    Ltd. 

Dominion    Foundries    &    Steel.    Ltd..    Hamilton,    Oni 

Dominion    Iron    &   Steel   Coy..    Ltd..    Sydney.    N.    S. 

Steel   Co.   of  Canada,   Ltd..  Hamilton.  Ont. 

United  States  Steel  Products  Co..  Montreal. 
Boilers: 

Sterling   Engine    Works.    Winnipeg.    Man. 

R.   T.   Gllman   &  Co.,   Montreal. 

Bolts: 

Baines  &  Peckover.  Toronto.  Ont. 
Steel  Co.   of  Cani.da.  Ha  lilton,  Ont 
Canadian    Tube  &  Iron   Co..   Montreal.   P.Q. 

Bolts.  Hallway: 

British    Empire    Steel   Cornoration.    Ltd. 

Nova  Scotia   Steel   &  Coal   Co..   Limited.    New   Glasgow.   N.S 

Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 

Bolts.  Nnts.  Blvots: 

Canadian     Tub»     »     Iron 

Steel    Company    of    Canai 
Box   Annealed   Steel   Sheets: 

B    &  S.   H.  Thomnson  &  Co..   Ltd. 
Seneca    Iron   &   Steel    Co.    Buffalo.    NV 
Quigley  Furnace   Specialtie."   Co..    New    Tork. 
Dominion  Foundry  Sunnly  Co.   Ltd.,   Montreal. 
Steel  Co.  of  Canada.   Ltd.,   Hamilton,  Ont, 


Buyers   who  are   unable   to  find   out  what  tbey  dCiSire  »r» 
who    in   all   probability,    will    be   able   to   give   the    ieal.rad 


Brass  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co.,   Ltd.,  Toronto    On« 
Brick-insulating: 

Quigley  Furnace  Specialties  Co.,   New   Tork. 

Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Bridges: 

Hamilton   Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brushes.  Foundry,  Core: 

Hyde  &  Sons.   Montreal,  Que. 

Buildings,  Metal: 

Pedlar  People.  Limited.  Oshawa,  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton,  Ont. 

Carriers: 

Canadian    Mathews   Gravity   Carrier  Co.,   Toronto,   Ont. 

Gaskets,  Rubber: 

Dunlop   Tire  &    Rubber   Goods  Co.,   Ltd.,   Toronto,   Otit 

Cast  Iron  Pipe: 

National   Iron   Corporation,   Ltd.,   Toronto. 
Hyde  &   Sons.   Montreal,   Que. 
Canada  Iron  Foundries,  Montreal. 


Castings,  Alnminnm: 
Wentworth    Mfg.    Co., 


Limited,    Hamilton,    Ont. 


Ltd  ,    Hamilton.    Ont 


Casting's,  Brass: 

Wenlworfh  Mfg  Co.,  Limited.  Hamilton.  Ont 
Algoma  Steel  Corp..  Ltd..  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Bronze: 

Wentworth    Mfg.    Co.    Limited,    Hamilton,    Ont. 
Al,^oma  Steel  Corp..   Ltd.,  Sault  Ste.   Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Cau. 

Castings,  Gray  Iron: 

Canadian    .Steel    Foundries,    Ltd..    Montreal    PQ 
Electrical   Fittings  it   Foundry.   Ltd..  Toronto    Ont 
-Mgoma   Steel   Corp..   Ltd..  .Sault  Ste.   Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,    Nickel   Steel: 

Hull   Iron   and    Steel    Foundries,   Ltd.,  Hull,   PQ 
Canadian    Steel    Foundries,    Ltd.,    Montreal    PQ 
Algoma   Steel  Corp.,   Ltd.,  Sault  Ste.   Marie. 
Dominion    Steel    Foundry   Co,   Hamilton    Ont 
.Toilette  Sleel  Co.,   Montreal,  P.Q. 

Castings,  Gray  Iron: 

Reid  ,^  Brown  Structural  Steel  &  Iron  Worlid,  Ltd     'Jioru. 
Algoma  Steel  Corp.,   Ltd.,  Sault  Ste.   Maiie. 

Castings,    Malleable: 

Canadian    Steel    Foundries,    Ltd.,    Montreal    P.Q. 
Algoma  Steel  Corp.,   Ltd.,  Sault  Ste.   Maiie. 

Castings.   Steel: 

Dominion   Foundries  &  Steel.  Ltd..  Hamilton,  On' 
Algoma  Steel  Corp.,   Ltd.,  Sault  Ste.  Marie. 

Cement.  High  Temperature: 

Quigley  Furnace    Specialties   Co..    New   TtorK. 
Dominion  Foundry   Supply  Co..  Ltd.,   Montreal. 
Chrome: 

-American    Refractories    Co. 

Chemists: 

Toronto  Testing  Laboratory.  Ltd..  Toronto.  Out 
Milton    Hersey    Co..    Ltd..    Montreal. 
Charles   C.    Kawin    Co.    Ltd..    Toronto. 

Chucks  Iiathe  and  Boring  UUl: 

The  Dominion  Steel  Products  Co..  Ltd..  Brantford   •Tj 

Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.   Co..  Fostorla,  Ohio    USA 

United  States  Steel  Products  Co..  Montreal.  ' 

Concrete  Hardener  and  Waterproofer: 

Beveridge     Supply    Company.     Limited.     Mon'rea' 

Consulting   Engineers: 

W.   E.   Moore  &  Co..  Ltd.,   Plttsbnrc.  Pa 

W     S     Tvlor   Co     Clev«-'ond 

Canada  Furnace  Co..  Ltd..  Port  Colborne 

A.  C.   Leslie  &  Co..   Ltd..   Montreal.   P  Q 

Steel    Co.    of    Canada,    Hamilton,    Ont 
Pipe  Riveted  Steel: 

Toronto    Iron    Worlts,    Toronto.    Ont 

MacKinnon  Steel  Co..  Ltd..  Sherbrooke    Que 

United  States  Steel  Products  Co..  Ltd     New  Tnri, 
Piston  Rod  Packing.  Rubber  ft  Dnok: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd..  Toronto    Ont 
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I  K  O  N 


AND     STEEL     OF     CANADA 


STEEL   LEADERS    CHOOSE   BASIC 

BOOKS  OF  INDUSTRY 

Tlu'  l)asic  hooks  in  tlu-  stefl  industry  as  sek-chHl  l..\- 
l.adinu-  members  of  the  industry  for  ^f'^^^^^'^'^' 
business  library  of  the  MeAlpm  Hotel  of  New  Vnk  a.e 
announced  today  by  L.  M.  Boomer  Amonp-_  those  ^vho 
have  -iven  their  seleeti.ms.  from  whu-b  the  tnial  eho,,-, 

will  be  made  are:  ^^  . ,  ,  ,         c>^    i  r',„., 

Charles  M.  Schwab.  Chairman,  Bethlehem  S  eel  (_.)m- 
„anv  New  York:  Georo-e  G.  Crawford,  President,  Ten- 
nessee Coal.  Iron  &  Railroad  Comiiany,  Birmiuf.  u:m. 
Alabama;  J.  A.  Campbell,  President,  The  ^^"n.slown 
Sheet  &  Tube  Company,  Young'stown,  Ohio:  M  Sanhoin 
Smith.  First  Vice-President.  Gulf  States  Steel  Company. 
Birmingham,  Alabama;  E.  G.  Gmce,  President,  Bethle- 
hem Steel  Company,  Beiilehem,  Pa.;  J.  S.  Unger,  Man- 
ner Carnegie  Steel  Company,  Central  Research  Bureau, 
Plttsburg-h,  Pa.;  A.  A.  Corey,  Jr..  V-.^-P-f.''"^'^^^  V 
vale  Steel  &  Ordinance  Company.  Philadelphia;  s.  nn. 
Tener.  American  Steel  &  \Vire  Company,  ».  levela.u  . 
Ohio-  Geor-e  M.  Veritv.  President,  The  Amerumn  Roll- 
in'-  Mill  ('ompanv,  Middletown,  Ohio,  and  John  A. 
Mathews,  President,  Crucible  Steel  Cominiiiy  of  Amer- 
ica, New  York  Ci\v. 

These  selections  came  to  Mr.  Boomer  as  a  resu  t  i)t  ai. 
innuirv  instituted  among  the  leaders  in  the  steel  mdns- 
trN-  to"  assist  him  in  huilding  up  a  business  library  ot 
th'e  ten  books  in  each  of  twen'y  industries  selcctcl  On 
the  h^adcrs  of  those  industries. 
MR.  SCHAVAB  chose : 

Title 

Metallu.-sy  of  Steel  2  Volumes 

Metalurlgy   of  Iron    &    Steel 
Metallurgy    of   Cast    Iron 

.Manufacture     and     Properties 
of   Iron    &    Steel 

Metallography  &  Heat  Treat- 
ment of  Iron   &  Steel 

Principles.  Oper<ation.s  & 
Products  of  the  Blast 
Furnace 

Basic  Open  Hearth  Sti'el 
Process 

The  Electric   Furnace 

The   Steel   Foundry 
The    Engineering    Index 


Author 

Harbord    ct    Hall    (Charles 
Griffin    &    Co.) 

Stoughton    (McGraw-Hill  1 

Thomas    D.    West    (Cleveland 
Printing   &   Publishing   Co.  I 

Harry   Huse   Campbell 
(McGraw-Hill) 

Albert    Sauveur    (Sauveur    c>i 
Boylston  Cambridge.  Mass,) 

,T.   E."  Johnson,   Jr.    (McGraw- 
Hill) 

Carl    Dichmann    (D.    Van 
Nostrand  Oo.) 

Alfred   Stansfiekl    (McGraw- 
Hill) 

John  Howe  Hall   (McGraw- 
Hill) 

(American    Society    of    M'-ch 
Eng.) 

The  Year  Book  of  the  American  Iron  and  Steel  Institute  as 
well  as  The  Journal  of  the  British  Iron  and  Steel  Institute 
IHiblished    in    London. 

MR.  UNGER  chose: 

[ron  &  Steel  Works  Directory 

of  the  United   States  and 

Canada.   1920. 
The    Making,    Shaping    and 

Treating    of    Steel 
Kent's   Mechanical   Engineer'.s 

Pocket  Book 
Coal  and  Coke 

The    Manufacture   and    Prop- 
erties of  Iron  and  Steel 
The  A  B  C  of  Iron  and  Steel 

Principles    of    Iron    Founding, 
Principles,    Operations    and 

Products  of  the  Blast 

Furnace 
Bla.st  Furnace  Construction 
The   Ore  Deposits  of  the 

United  States  and  Canada 


MR.  CRAWFORD  chose: 

The   Metallography   of  Steel 

and  Cast  Iron 
.Metallurgical   Calculations 
Steel  and  Its  Heat  Treat- 
ment 
The    Principles    of    Iron 

Founding 
The    Metallography   and    Heat 

Treatment  of  Iron  and  Steel 
Blast     Furnace    Construction 

in  America 
The  Principles,  Operation  and 

Products    of    the   Blast 

Furnace 
The  Basic  Open  Hearth 

Steel    Process 
The  Chemical  Analysis  of 

Iron 
The  Metallurgy  of  Iron  and 

Steel 

MR  COREY,  JR.  cho.se: 

Principles,    Operation    :uid 

Production      of     the      Blast 

Fin"ii,ace 
.Manufacture  and  Properties 

of   Iron    and    Steel 
Iron  and   Steel 
Steel    -   A  Manual    for   Steel 

Users 
The    Metallography    of    Steel 

and    Cast    Iron 
Tlie    Metallography    and    Heat 

Treatment  of  Iron  and  Steel 
.Metallurgical    Calculation 
The   Making.   Shaping   and 

Treating   of   Steel 
Cambria   Steel   Company 

Handbook 
lOlectric  Furnace  in  the 
Iron    &   Steel   Industry 

:\IR.  MATHEWS  chose : 

.Metallurgy  of  Iron  and  Steel 
.Metallography   of   Steel 

and    Cast    Iron 
lOlectric    Furnaces    in   the 

Iron  and  Steel  Industry 
Materials    of    Construction 
Heat  Treatment  of  Tool  Steels 
The  Inside  History  of  the 

Carnegie   Steel  Company- 
Helmets  and  Body  Armor 

in   Modern   Warfare 
Iron   in   All  Ages 


Octo 

H.   M.   H(jwe 

.1.  W.  Richards 
D.   K.   Bullens 

Richard    Moldenkc 

.■\lbert    Sauveur 

.1.    K.  Jolinsun.   .]i: 

.1,    K.  Jolinson.  Jr. 

Carl  Dichman 
A.  A.  Blair 
Bradley  Stoughton 


192:; 


(American   Iix)n   &    Steel    Ins- 
titute, 40  Rector  Street) 

J.    M.    Camp    (Carnegie    Steel 

Co.   Pittsburgh.   Pa.) 
(John  Wiley  &   Sons.) 

Frederick    H.    Wagner 

(McGraw-Hill) 
(Campbell    McGraw-Hill) 

(Penton    Publishing  Co. 

Cleveland,    Ohio) 
Moldenke  (McGraw-Hill) 


Johnson   (McGraw-Hill) 
Johnson   (McGraw-Hill) 
.lames   P.   Kemp    (McGraw- 
HiU) 


Tieman 

Metcalf 


Howe 
Sauveur 


Richards 

Camp  &  Francis 


Roenhauser,    Schoenawa    & 
Van   B.aiu- 


Stoughton 
Howe 


Upton 

Brearly 

J.   H.   Bridge 

Dean 

J.  H.  Swank 


In  commenting  on  the  gratifying  i-espon.se  to  his  re- 
(juest,  Mr.  Boomer  said: 

"When  I  first  made  jniblic  the  plans  for  a  business 
library  in  the  McAlpin  I  was  advised  that  the  practical 
business  man  had  little  time  for  theoretical  knowledge 
such  as  would  be  obtained  from  books.  I  have  before  me 
a  very  convincing  exhibit  of  replies  from  leaders  in 
industry  to  the  effect  that  the  business  executive  not 
only  appreciates  the  value  of  theoritical  s'udy  of  his 
bir-nes'-   iiut  a'l-o  valuer,  the  viewpoint  of  another  man. 

"While  replies  to  my  letters  are  .still  coming  in  by 
every  mail,  it  is  quite  evident  from  the  correspondence 
already  received  that  the  kind  of  books  which  treat  in- 
dustrial -subjects  from  the  human  point  of  view  are  more 
in  favor  than  books  of  a  merely  technical  character.  I 
have  noted  a  number  of  comments  to  the  effect  that  a 
young  man  should  first  read  the  kind  of  books  that  tend 
to  make  his  busine.ss  interesting,  and  read  the  technical 
books  later  to  supplement  his  practical  experience. 

"Ill  addition  to  a  general  interest  among  iiidusti-ial 
leaders  in  I  he  bibliogi-ai)hy  of  oiu-  libi-ary  I  h:i\-c  i-c- 
ccivcd  iiiiiiiy  hcliifnl  siiggcsf  ions  wliich  I  liclii-\-c  will 
make  the  libi-ary  bi>lli  nsefnl  and  inlci-cst  ini:  lo  business 
men. ' ' 


IRON    AND    STEEL    OP    CANADA 


EDITORIAL 


ONTARIO'S  IRON  ORE  COMMITTEE 

Hon.  Harry  Mills,  Minister  of  Mines  for  Ontario,  has 
announced  his  selection  of  the  following  committee  to 
investigate  the  commercial  possibilities  of  mining  iron  ore 
in  Ontario:  Prof.  H.  A.  Guess,  professor  of  metallurgy. 
University  of  Toronto;  Prof.  H.  E.  T.  Haultain,  professor 
of  mining,  University  of  Toronto;  Mr.  J.  G.  Morrow  of 
the  Steel  Company  of  Canada;  Mr.  G.  S.  Cowie  of  the 
Mines  Department,  Algoma  Steel  Corporation ;  Mr.  Lloyd 
Harris,  of  Brantford;  and  Mr.  Hall,  of  Montreal,  the 
last  two  to  represent  the  transportation  and  commercial 
aspects  of  the  case. 

While  it  is  highly  satisfactory  that  the  Department  of 
Mines  at  Toronto  has  interested  itself  actively  in  the  iron 
ore  problem  in  this  way,  the  personnel  of  the  committee, 
as  announced,  is  distinctly  disappointing.  It  is  composed 
of  a  group  of  technical  and  financial  specialists  prominent, 
and  even  eminent,  in  their  respective  lines.  UnfortunateU', 
however,  not  one  of  them  is  a  specialist  in  iron  ore,  though 
a  number  are  keenly  interested  in  iron  ore  and  have  fol- 
lowed closely  the  developments  in  the  situation  from  year 
to  year.  We  were  led  to  believe  that  the  Minister  of 
Mines  intended  to  employ  the  services  of  such  a  specialist. 
No  specialist  on  iron  ore  has  been  included  in  the  com- 
mittee, and  we  are  disappointed. 

The  iron  ore  problem  has  beset  us  continuously  since 
our  modern  iron  and  steel  industry  was  instituted.  Nume- 
rous and  determined  efforts  to  solve  the  problem  have  been 
made,  but  so  far  without  success.  Many  commissions  and 
committees  have  investigated  and  reported,  without  prac- 
tical result.  We  proceed  anew  to  observe  and  to  argue,  and 
can  continue  so  to  do  "ad  infinitum"  with  the  same  result 
as  before.  In  the  present  case  it  appears  that  we  shall 
follow  the  old,  beaten  track,  which  will  lead  us  inevitably 
to  the  same  goal  as  heretofore — which  is  exactly  the  spot 
from  which  we  started. 

There  is  needed  a  new  plan  of  attack  on  this  problem. 
Our  iron  ore  problem  in  Ontario  is  not  exactly  similar  to 
that  of  any  other  district,  and  no  course  of  mere  observa- 
tion of  the  results  in  other  fields  will  serve  to  provide  a 
solution  for  our  case.  The  human  effort  that  has  been 
and  is  being  expended  in  these  other  fields  to  ensure  a 
successful  issue  must  be  .paralleled,  though  not  duplicated, 
by  similar  human  effort  expended  on  our  own  problem.  A 
consultative  committee  is  not  capable  of  expending  this 
effort.  The  committee  is,  in  this  case  as  usual,  composed 
of  men  well  occupied  in  their  special  professional  work, 
who  can  spare  only  a  small  fraction  of  their  time  and 
effort  for  the  committee's  work.  Even  if  they  should 
stretch  a  point  and  neglect  a  part  of  their  regular  duties 
in  favour  of  iron  ore,  the  problem  will  not  have  that  whole- 


hearted and  continuous  attention  without  which,  we  are 
convinced,  even  a  board  of  iron  ore  specialists  would  con- 
fer in  v^in.  The  members  of  the  present  committee  are 
to  be  commended  for  the  public  spirit  that  has  impelled 
them  to  accept  this  charge;  we  wish  there  were  some  pros- 
pect of  success  more  in  keeping  with  their  sense  of  duty 
to  the  public  cause. 

The  fact  is  that,  as  we  have  in  Canada  no  iron  ore  in- 
dustry, so  we  have  here  no  all-round  specialists  in  iron 
ore.  If  we  wish  to  have  the  soundest  professional  advice 
on  our  present  problem,  we  must  either  call  in  a  specialist 
from  outside  and  give  him  the  facilities  and  the  time  to 
acquaint  himself  with  Canadian  conditions,  or,  on  the  other 
hand,  we  must  give  to  a  Canadian  engineer  or  geologist 
already  thoroughly  acquainted  with  the  case  in  Canada  an 
opportunity  to  study  and  assimilate  the  information  and 
ideas  that  are  to  be  gained  abroad.  A  man  thus  prepared 
to  study  our  iron  ore  problem  can  logically  be  expected  to 
find  its  solution.  Anything  less  than  this  is  trifling  with 
the  question. 


BELCHER  ISLANDS  IRON  ORE 
Dr.  G.  A.  Young's  report  on  the  iron  ore  of  Belcher 
Islands,  summarised  in  this  issue,  makes  it  obvious  that 
Canada's  iron  ore  problem  will  not  be  solved  by  means  of 
an  unlimited  supply  of  high-grade  ore  from  that  part  of 
Hudson  Bay.  That  quarter  of  Canada  is  an  old  stamping 
ground  for  Dr.  Young,  for  he  was  a  member  of  Dr.  A.  P. 
Low's  expedition  of  1902-03  which  examined  a  long  stretch 
of  the  adjacent  coast  of  Hudson  Bay,  spending  two  sum- 
mers and  a  winter  on  that  cheerless  coast.  The  results  of 
those  seasons'  work  have  never  been  made  public  form- 
ally; but  it  has  become  known  informally  that  iron  ore, 
which  was  the  prime  object  of  the  party's  exploration,  was 
found  to  no  greater  an  extent  than  that  on  Belcher  Islands 
now  under  discussion,  though  vast  areas  of  iron  formation 
similar!}'  were  located. 

After  examining  in  detail  forty  miles  of  outcrop  of  the 
iron  formation  of  Belcher  Islands  and  having  his  samples 
analysed.  Dr.  Young's  conclusion  is  that  no  ore  of  com- 
mercial grade  is  available.  It  is  possible,  though  not  prob- 
able, that  high-grade  ore  lies  concealed  by  drift. 

It  is  unfortunate  that  the  ore  available  in  the  far- 
off  islands  is  of  so  low  a  grade  as  to  preclude  its  use  until 
the  ore  of  many  an  iron  range,  much  nearer  civilization,  is 
subjected  to  a  process  of  beneficiation.  If,  for  instance. 
Belcher  Islands  had  ore  of  the  purity  of  the  Minas  Geraes 
region  of  Brazil  and  in  similarly  vast  amounts,  capital 
might  be  induced  to  attempt  its  commercial  use.  But  even 
if  the  ore  were  of  perfect  quality  it  is  not  likely  that  it 
could  be  used. 
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Belcher  Islands  are  350  miles  by  water  from  Moose  Fac- 
tory. Moose  Factory  is  200  miles  from  Hearst.  From  Hearst 
it  is  150  miles  by  rail  to  Michipicoten  Harbour  on  Lake 
Superior.  This,  the  most  direct  route  to  a  market,  would 
require  the  building  of  200  miles  of  railway,  a  special  fleet 
of  boats  and  two  ore-handling  terminals.  The  whole  cost 
of  this  would  have  to  be  charged  against  the  ore-deposits 
with  the  possible  exception  of  a  small  part  of  the  railway 
that  would  pass  through  agricultural  land.  Via  Cochrane 
and  North  Bay  to  Georgian  Bay  the  capital  charge  would 
bb  somewhat  less  but  the  railway  haul  would  be  longer. 
The  season  for  navigation  on  James  Bay  and  Hudson  Bay 
is  short,  say  four  months  at  most,  so  that  the  equipment 
would  be  idle  for  eight  months  of  the  year  unless  stock- 
piling were  resorted  to,  to  cover  that  period.  Belcher  Is- 
lands are  barren  and  even  fuel  would  have  to  be  brought 
by  railway  and  boat.  Experience  has  shown  that  the  Es- 
quimaux are  not  capable  of  consistent  toil,  so  labour 
charges  would  be  inordinately  high. 

All  told,  it  is  just  as  well  that  the  vague  hopes  we  had 
formed  of  Belcher  Islands  as  a  source  of  iron  ore  for  Can- 
adian furnaces  should  be  definitely  abandoned.  The  pre- 
sent authoritative  report  gives  little,  if  any,  encourage- 
ment for  a  revival  of  these  hopes  even  in  the  remote  future. 


JflLL  THE  COAL  MINERS  HOLD  UP  THE 
PUBLIC  ? 

The  president  of  district  eighteen,  United  Mine  Workers 
of  America,  is  quoted  in  a  press  despatch  as  announcing 
tliat  at  the  expiry  of  their  agreement  with  the  operators  on 
March  31st  next,  they  will  demand  not  only  the  conti- 
nuance of  the  present  rates  of  pay,  but  a  six-hour  day  and 
a  five-day  week.  Thus  do  the  coal  miners  of  Alberta  and 
eastern  British  Columbia  throw  down  the  gage  of  battle 
before  their  employers,  the  coal  operators.  They  do  this 
openly  and  deliberately,  with  a  full  knowledge  of  what 
their  challenge  involves.  There  are  rumours  of  a  similar 
move  to  be  made  by  the  coal  miners  of  the  United  States 
at  their  conferences  to  be  held  soon.  They  too  are  ready  to 
r(;new  a  fight  of  which  they  have  won  the  first  round. 

It  is  probable  that  none  of  these  unions  of  coal  miners 
realize  clearly  a  fact  that  is  as  yet  only  dimly  seen  by  the 
general  public,  and  in  fact  has  not  yet  become  even  dimly 
visible  to  the  vast  majority.  The  coal  miners  have  de- 
termined deliberately  to  constitute  tliemselves  a  privileged 
class  on  this  continent,  and  demand  it  as  a  right  that  they 
be  paid  for  their  labour  at  a  rate  quite  out  of  proportion 
to  the  service  they  render  the  whole  people  of  the  conti- 
nent. The  terms  linder  which  they  propose  to  labour  in 
the  mines  would  afford  them  a  living  at  the  expense  of  less 
effort  than  will  support  the  average  man  and  his  family 
under  the  conditions  at  present  prevailing  in  Canada  and 
tlie  United  States.  They  implicitly  propose  that  other 
classes  of  labour  and  professional  men  shall  expend  the 
remainder  of  effort  necessary  to  provide  them  (the  coal 
miners)  with  a  comfortable  living.     Their  present  demands 


mean  that  the  rest  of  the  community  of  all  callings,  are  to 
work  longer  hours  tliat  the  miners  may  have  two  days  of 
rest  in  seven,  and  an  exceptionally  short  period  of  labour 
on  the  other  five  days.  The  coal  miners  propose  a  measure 
that  will  turn  them  into  the  human  leeches  they  profess  to 
despise,  against  whose  supposed  domination,  as  capitalists, 
the  present  ultimatum  is  directed. 

Will  the  public  allow  itself  to  be  iield  up,  as  was  done 
recently  when  the  coal  operators  acceded  to  tlie  demands  of 
tlie  miners?  Will  the  case  of  the  public  remain  virtually 
unrepresented  when  the  other  two  parties  to  the  dispute 
align  their  arguments  ne.\t  spring.^  Shall  we,  the  owners  of 
tlie  natural  resource  that  is  the  physical  basis  of  the  dis- 
pute, allow  our  agents,  the  operators  and  the  miners,  to 
decide  their  differences  witliout  reference  to  our  undoubt- 
ed and  inalienable  rights  ?  Put  in  this  light,  the  conclu- 
sion is  obvious. 

The  price  of  coal,  is  of  course,  the  factor  that  controls, 
more  than  any  other  single  factor  except  the  price  of 
human  labour,  the  cost  of  iron  and  steel  products.  The 
cost  of  both  coal  and  labour  in  the  overseas  centres  of 
iron  and  steel  production  has  been  brought  down  to  a 
level  not  greatly  above  that  of  the  normal  pre-war  years. 
Canada's  chief  centre  of  iron  and  steel  production  is  sub- 
ject to  international  competition,  though  sheltered  some- 
what by  the  tariff.  The  plants  situated  far  from  the  sea, 
tliough  protected  by  natural  barriers  from  cheap  overseas 
products,  are  subject  to  competition  from  these  in  some 
degree,  particularly  in  manufactured  articles.  Hence 
every  producer  of  iron  and  steel  in  Canada  has  a  vital 
interest  in  the  price  of  coal,  which  is  virtually  regulated 
by  the  price  of  mine  labour. 

Unfortunately  tlie  general  public,  wliieli  alone  can  pro- 
vide and  enforce  a  just  decision  in  this  triangular  dispute, 
is  not  as  yet  sufficiently  aware  of  its  responsibility  to  act 
in  the  decided  way  the  occasion  requires.  There  are  glim- 
merings of  interest  in  the  dispute  in  certain  quarters,  but 
the  issue  is  as  yet  grasped  clearly  by  only  a  very  few.  It 
is  incumbent  upon  these  few  to  act,  and  to  act  promptly. 
The  public  press  is  the  principal  and  most  effective  means 
of  educating  the  public  rapidly  and  effectively  in  such  a 
case.  We  hope  that  publicists  and  tlie  press  will  take 
hold  of  tliis  most  important  question  and  employ  all  the 
means  at  their  command  to  prepare  the  public's  brief.  Onlv 
thus  will  a  purely  selfish  decision  be  avoided.  Only  thus 
will  British  justice  be  upluld  in  its  high  jilaee  in  our  i.-ind. 


QUANTITY  PRODUCTION  OF  MANGANESE 
STEEL 

Today  we  print  the  second,  and  concluding,  instalment 
of  a  comprehensive  description  of  the  East  Hecla  steel 
works  of  Hadfields,  Limited,  Sheffield,  with  particular  re- 
ference to  the  new  28-inch  rolling  mill,  designed  for  the 
production  of  rails  and  similar  sections  of  manganese  and 
high-carbon  steels.  Due  to  the  unusual  difficultv  of  roll- 
ing steel  of  these  varieties,  as  well   as  on   account   of  the 
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subsequent  heat-treatment  to  wliieli  manganese  steel  uuist 
be  subjected  to  bring  out  its  useful  qualities,  an  ordinary 
rolling  mill  does  not  suffice  for  these  steels.  The  new  mill 
has  the  necessary  appurtenances  and  is  built  to  stand  the 
unusual  strains  incident  to  rolling  these  steels. 

Hadfield's  manganese  steel  is  making  for  itself  a  rapidly 
extending  market  throughout  the  world.  It  is  this,  and 
the  central  position  of  Britain  for  supplynig  a  wide  mar- 
ket, that  will  allow  the  quantity  production  of  a  special 
steel.  There  will  be,  presumably,  a  reduction  in  price 
corresponding  to  the  economy  effected  by  quantity  pro- 
duction, which  should  assist  materially  in  broadening  the 
market  for  manganese  steel  still   further. 

There  is  illustrated  here  the  prime  advantage  of  Brit- 
ain as  a  manufacturing  centre  for  world-wide  trade.  It 
is  improbable  that  anywhere  else  in  the  world  could  the 
quantity  production  of  a  highly-specialized  product  such 
as  manganese  steel  rails  and  rolled  shapes  be  made  to  pay. 
The  free  trade  policy  of  Britain  allows  of  manufacture  at 
a  minimum  of  cost  in  both  labour  and  materials ;  higlily- 
skilled  mechanics  provide  for  an  output  of  tlie  traditional 
higli  quality  of  British  goods;  and  the  sea  routes  give  ac- 
cess to  a  large  part  of  the  world's  markets. 

While  we  in  Canada  lack  some  of  the  essential  advant- 
ages that  have  permitted  the  growth  of  the  great  Had- 
field  undertaking,  we  have  other  advantages  that  compen- 
sate in  some  degree.  There  are  already  enough  instances 
of  Canadian  enterprise  along  these  lines  to  indicate  witli 
some  certainty  the  future  growth  of  special  steel  man- 
ufacture in   Canada. 


It  is  stated,  on  good  authority,  that  there  are  now  more 
than  2,000  firms  maintaining  research  laboratories  in  the 
United  States.  Approximately  thirty  million  dollars  were 
spent  in  research  during  the  year  1921.  Governments. 
State  and  Federal,  advanced  one-third  of  this.  So  far 
we  Canadians  have  failed  to  establish  a  single  technical 
research  laboratory,  modernly  equijiped  on  a  comprelien- 
sive  scale.  There  are  a  few  (all  too  few)  private  labor- 
atories working  on  specific  problems,  mainly  as  adjuncts 
to  industrial  establishments.  We  have  still  to  see  the  vision 
that  has  led  far-sighted  industrial  leaders  in  tlie  United 
States  to  invest  their  millions  in  research.  Our  govern- 
ments have  still  to  glimpse  what  is  now  accepted  as 
axiomatic  by  the  political  leaders  of  our  neighbors.  We 
wonder  if  the  hookworm  that  plays  havoc  witli  our  revered 
Senate  must  be  referred  to  United  States  scientists ! 
Surelv   we   .should  deal  with   it  here ! 


KEEPING  STOCK  RECORDS  CLEAN 

A  frequent  objection  to  keeping  a  list  of  the  contents 
of  racks,  bins,  etc.,  close  at  hand  for  easy  reference  is  that 
the  record  sheet  soon  become  almost  unreadable  by  rea- 
son of  the  dirt  and  grease  it  collects  after  a  short  time  in 
use.  It  is  impossible,  of  course,  for  any  storeman  handling 
metal  to  have  clean  hands  and  wherever  lists  of  material 


and  the  like  are  hung  up  in  the  storeroom  and  it  is  ne- 
cessary that  additional  information  be  added  from  time 
to  tim<',  some  method  should  be  adopted  whereby  tiic  paper 
is  protected  at  all  times. 

A  stock  record  holder  that  has  proved  advantageous  is 
illustrated  in  the  accompanying  photographs.  This  holder 
was  made  from  a  piece  of  scrap  sheet  brass,  one  part  hav- 


ing both  sides  bent  over  and  tlie  other  piece  cut  to  slide 
between.  Four  punch  marks  provide  the  necessary  fric- 
tion to  hold  both  parts  together.  The  paper  is  attached 
by  turning  it  back  over  the  top  and  bottom  and  glueing  it 
to  the  back.  In  the  first  illustration  the  holder  is  shown 
closed,  in  the  second  the  cover  is  partly  withdrawn,  illus- 
trating how  the  paper  is  protected  from  contact  witli  the 
writer's    hand. 
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The  Story  of  Hadfields  Limited 

Section  V 

DESCRIPTION  OP  THE  28-INCH  REVERSING 
MILL 


The  Boiling  Mill  Shop 

The  general  position  of  the  new  rolling  mill  shop 
is  indicated  by  Figure  4,  showing  a  bloek  plan  of 
Messrs.  Hadfields'  East  Heela  Works  in  which  the  28 
inch  rolling  mill  position  is  shown  shaded.  The  gen- 
eral arrangements  of  the  shop  are  shown  by  Figure  5, 
and  the  interior  view  is  shown  comprehensively  by 
Figure  7,  looking  from  the  finishing  and  discharging 
end  of  the  mill. 

The  total  area  covered  by  the  complete  scheme  is 
175,000  square  feet  or  4  acres,  the  rolling  mill  shop 
itself  occupying  an  area  of  80,000  square  feet  or  1.75 
acres.  If  the  area  of  the  smaller  mills  is  also  included, 
the  total  space  covered  is  considerably  over  5  acres. 

The  building  in  which  the  mill  is  now  installed  is 
one  of  several  large  structures  erected  by  Messrs.  Had- 
fields during  the  war  period,  this  particular  building 
being  fully  equipped  at  that  time  for  the  complete  man- 
ufacture of  high  explosive  shells  of  15"  calibre  and  up 
wards.  To  meet  the  present  requirements  the  length 
of  the  building  has  had  to  be  extended  sufficiently  to 
accomodate  the  new  28  inch  mill,  furnaces  and  other 
appliances.  As  now  completed,  it  comprises  three 
baj^s.  A,  B,  and  C,  each  having  a  crane  span  of  51  ft. 
3  in.  between  centres  of  rails,  with  a  height  from  the 
floor  to  the  level  of  crane  rails  of  22  ft.  6  in.  and  a 
total  length  of  504  ft. 

The  building  was  designed  for  overhead  electric 
cranes  of  20  tons  capacity,  but  owing  to  the  heavy 
weights  dealt  with  in  handling  the  parts  of  the  large 
driving  motor  it  was  found  necessary  to  remove  the 
crane  girders  in  the  original  portion  of  bay  "A",  re- 
placing them  with  stronger  girders  sufficient  to  carry 
cranes  of  35  tons  capacity. 

Casting  and  Heating  Arrangements 

The  ingots  to  be  rolled  are  cast  from  open-hearth 
furnaces  in  an  adjacent  building  and  conveyed  hot 
on  a  transfer  bogie  into  bay  "B"  by  means  of  a  3-ton 
electric  warping  winch. 

The  furnaces  and  soaking  pit  embody  all  the  latest 
ipodern  improvements,  as  will  be  seen  from  Figure  6. 
This  photograph  gives  a  very  good  view  of  the  re- 
heating furnace  at  the  discharging  end.  The  two 
furnaces  of  this  type  are  arranged  parallel  at  a  con- 
venient distance  from  each  other  as  shown  by  the 
photograph.  They  are  of  the  gas-fired,  reversing, 
regenerative,  continuous  type  equipped  with  hydrauli- 
eally  operated  pusher  at  the  inlet  end,  each  having  a 
hearth  6  ft.  6in.  wide  and  50  ft.  long. 

The  soaking  pit  is  of  the  gas-fired  type  with  gas  and 
air  reversing  regeneration.  The  dimensions  of  the 
pit  are  36  ft.  6  in.  long  by  6  ft.  wide  at  the  top  and  5 
ft.  at  the  bottom,  5  ft.  6  in.  deep  and  capable  of  hold- 
ing 24  ingots.  The  pit  is  arranged  with  rolling  lids 
operated  by  hydraulic  ej'linders. 

The  continuous  furnaces  are  intended  for  heating 
cold  ingots.  In  the  case  of  some  special  steels  it  is 
essential  to  heat  the  ingots  gradually  from  a  cold  to 
a  rolling  temperature,  and  for  this  operation  the  type 
of   furnace   is   admirably   adapted.     Figure    6,    already 


referred  to,  also  gives  a  clear  view  of  the  2-ton  over- 
liead  charging  machine  operating  in  bay  ,'B"  for  the 
eonveyonee  of  liot  ingots  from  the  transfer  bogie  to  the 
soaking  pit  and  thenee,  after  re-heating,  to  the  mill. 

A  4-ton  low-ground  type  ingot  charging  macliiue 
extracts  the  hot  ingots  from  the  discharging  end  of 
the  continuous  furnaces,  and  deposits  them  on  a  stand 
close  bj'  from  which  they  are  picked  up  by  the  over- 
head charging  machine  and  taken  direct  to  the  mill. 
This  machine  with  its  rail  track  can  be  seen  in  Fig 
ure  6. 

A  gravity  roller  track  links  the  soaking  pit  with 
I  he  continuous  furnaces.  It  is  equipped  with  an  auto- 
matically operated  tippler  chair  for  the  purpose  of 
transferring,  from  bay  B  to  ba.v  A,  surplus  cold  in- 
gots requiring  to  be  reheated. 

The  charging  maeliine,  roller  track,  and  soaking 
pit  were  .supplied  by  the  Wellman,  Smith  Owen  En- 
gineering Corporation  Ltd. 

The  Main  Control  Platform 

The  main  control  platform  is  placed  on  the  approach 
side,  spanning  the  entire  width  of  the  mill.  Here  are 
Fixed  the  controls  for  tlie  mill  motor,  the  motors  driv- 
ing the  ingoing  and  outgoing  live  rollers,  skids  and 
screw  down  gear,  the  hydraulic  controls  for  the  manip- 
ulators, together  with  tlie  requisite  electrical  instru- 
ments. 

A  platform  is  also  arranged  between  bays  "B"'  and 
"C"  beyond  the  hot  saw  on  which  are  situated  the 
controls  for  the  motors  driving  the  run-out  to  the 
saw  and  the  run-out  beyond ;  the  skids  at  the  cooling 
bank,  the  hot  saw,  with  the  hydraulic  controls  for  the 
sliding  carriage  of  the  saw  and  the  cjdiuder  operating 
the  lifting  fingers  at  the  tank. 

Output  Capacity 

The  well-designed  mill  plant,  supplied  bj-  the  Bright- 
side  F'oundry  and  Engineering  Co.  Ltd.,  Sheffield,  is 
capable  of  rolling  down  15  inch  square  steel  ingots 
5  ft.  0  in.  long,  having  a  weight  of  25  cwts.,  reducing 
them  at  one  heat  to  2  1-2  inch  square  billets.  The 
normal  output  will  be  approximately  1,500  tons  per 
week  (of  110  working  hours),  or  say  15  tons  per  hour, 
witli  a  maximum  of  20  tons  per  hour  for  occasional, 
short  periods.  The  mill  will  also  roll  Hadfield  "Era" 
(Trade  Mark)  manganese  s'eel  ingots  into  rails  up 
to  the  lieaviest  section  in  demand,  having  a  maximum 
length  of  55  ft.  0  in.  rolled,  and  say  45  ft.  0  in.  finished ; 
also  steels  containing  up  to  0.8  per  cent  carbon. 

As  a  result  of  tlie  clo.se  co-operation  between  Messrs. 
Hadfields  and  the  manufacturers,  their  large  mill  has 
been  designed  on  very  liberal  lines  to  deal  satisfactori- 
ly with  steels  of  the  special  nature  required,  and  in 
this  respect  tlie  mill  is  unique  for  one  of  its  size.  It 
embodies  the  most  modern  design  and  construction, 
and  is  equipped  with  all  the  necessary  improvements 
and  labour-saving  devices  to  obtain  the  most  economic- 
al production,  being  in  fact  far  in  advance  of  the 
type  of  mill  now  generally  used. 

Sta7ids  and  Rolls 

Figure  8,  shows  tlie  pinion  housing  and  roughing 
and  finishing  stands. 
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Tlie  t'oiro-ing-  rolls  are  28  in.  diameter  by  7  ft  0  in. 
long,  and  the  fini.shing  rolls.  28  in.  iliamcler  by  6  ft. 
6  in.  long. 

The  Electric  Motor 

Tile  motor  is  eoiineeted  to  the  bottom  pinion  by  a 
coupling  of  the  well  known  "Ortman"  sliding  type, 
eonstrueted  entirely  of  steel,  the  engaging  portions 
of  which  are  renewable.  Tt  can  be  engaged  or  disen- 
gaged by  hydraulic  gears  enabling  the  motor  to  be 
run  independently  of  the  mill  for  testing  or  other  pur- 
poses. 

Pinions:  The  pinions  are  of  high  grade  carbon  forg- 
ed steel,  having  machine-cut  double  helical  teeth  32  in. 
diameter,  42  in.  face,  fitted  with  replaceable  wobbler.s 
and  mounted  in  a  totally  enclosed  cast-iron  housing 
of  robust  eonstniction,  fitted  with  anti-friction  metal 
lined  bearings.  The  teeth  of  the  pinions  are  lubricated 
as  near  the  point  of  contact  as  possible  by  specially 
arranged  trays  or  spreaders,  and  the  oil  for  the  pin- 
ions and  bearings  is  kept  in  continual  circula'ion  by 
means  of  a  motor-driven  rotary  pump. 

Spindles :The  spindles  between  the  pinions  and  the 
cogging  rolls  and  between  the  latter  and  the  finish- 
ing rolls  are  of  forged  steel  having  machined  fluted 
ends,  the  top  spindles  being  of  the  "' Universal"  type 
fifed  with  renewable  phosphor-bronze  wearing  blocks 
and  propei'ly  balanced  with  cast  iron  weights,  while 
the  bottom  spindles  are  supported  in  stationary  bear- 
ing.s  on  springs.  The  ends  of  the  spindles  and  the 
inside  of  the  wobbler  boxes  are  machined  with  a  mini- 
mum of  clearance  to  eliminate  blacklash  as  much  as 
possible. 

Housing:  The  housings  for  the  cogging  ond  finish- 
ing stands  are  of  solid  steel  construction,  machined 
throughout  on  all  fitting  faces,  and  fitted  witli  cast 
steel  chocks  and  forged  steel  renewable  wearing  plates, 
with  provision  for  end  adjustment. 

The  main  rolls  were  manufactured  throughout  by 
Messrs.  Hadfields  Ltd.  and  are  of  their  special  (jual- 
ity  high  grade  carbon  forged  steel  with  machined  flut- 
ed wobbler  ends. 

The  upper  roll  of  the  cogging  mill  is  arranged  for 
ample  lift,  and  is  also  hydraulically  balanced,  being 
raised  or  lowered  by  means  of  a  totally  enclosed  worm 
reduction  screw-down  gear,  the  power  being  supplied 
from  a  40  H.  P.  motor.  A  safety  slipping  device  prn- 
anced  and  arranged  with  hand  .screw-down  gear. 

Hadfields  "Home-Made"  Rolls 

The  upper  roll  of  the  fini.shing  mill  is  spring  bal- 
tects  the  motor  from  exceptional  overlosids. 

Bed  Frame:  The  cogging  and  finishing  housings, 
together  with  the  pinion  housing,  are  mounted  on  a 
massive  cast-  iron  bed  frame  the  section  under  the 
roll  housings  having  an  inverted  V  type  of  face  while 
that  under  the  pinion  housing  has  a  flat  face.  The 
bed  frame  is  machined  on  the  face  and  on  the  feet  of 
the  housings  at  the  fitting  points,  ensuring  perfect 
rigidity. 

Live  Roller  Gear:  The  live  roller  gear  for  the  cog- 
ging mill  is  arranged  with  a  cast  iron  frame  of  heavy 
design,  the  driving  side  of  which  is  in  the  form  of  a 
trough  with  both  roller  and  line  shaft  bearings  foi-m- 
ed  in  one  piece,  while  for  the  finishing  mill,  having 
the  rollers  at  a  greater  distance  apart,  a  mild  steel 
framing  is  provided  on  which  separate  enclosed  gear 
cases  are  mounted  for  each    pair  of  mitre  wheels. 
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All  gear  boxes  are  provided  with  dust-proof  covers, 
and,  in  all  eases,  the  bearings  are  of  the  ring  oiling 
type,  and  the  mitre  wheels  of  cast  steel. 

All  live  rollers  are  turned  on  the  barrels,  and  are 
of  cast  iron,  with  the  exception  of  the  first  four  rol- 
lers on  either  side  of  the  main  cogging  rolls  and  the 
first  two  rollers  at  the  approach  end  of  the  ingoing 
.side,  which  are  of  cast  steel. 

The  live  rollers  are  driven  by  40  H.  P.  motors 
llirough  the  medium  of  totally  enclosed  machine-cut 
reduction  gears,  having  ring  oiling  bearings,  the  whole 
being  designed  on  high-class  lines. 

Powerful  Bloom  Shearing  Plant 

The  Hydraulic  Shears  are  of  the  up-cutting  type 
complete  with  hydraulic  intensifier  arranged  for  a 
maximum  power  of  1,000  tons  and  capable  of  shearing 
"Era"  (Trade  Mark)  Manganese  Steel  blooms  when 
hot  up  to  10  inches  square.  The  main  castings  are  all 
steel  with  the  exception  of  the  base,  which  is  of  iron, 
and  the  shears  are  arranged  for  working  at  a  pres.sure 
of  either  1  ton  per  square  inch  without  the  intensifier 
or  2  1-4  tons  per  square  inch  with  the  intensifier.  The 
main  ram  is  24  inches  diameter  and  suitable  provision 
is  made  for  varying  the  gap  between  the  knives  to  suit 
the  size  of  bloom  being  eut,  thus  saving  useless  travel 
of  the  main  ram. 

Intensifier:  The  Intensifier  is  constructed  of  steel 
throughout  and  is  of  the  telescopic  type  having  dif- 
ferential rams  8  inches  and  12  inches  diameter,  with 
a  maximum  stroke  of  7  feet,  which  gives  9  inches  tra- 
vel of  the  shear  blades  Tinder  intensified  pressure. 

Hot  Saw:  The  Hot  Saw  is  of  the  horizontal  .sliding 
type  an-anged  with  a  blade  of  60  inches  diameter,  and 
driven  by  a  75  H.  P.  motor  by  means  of  two  belts  from 
pulleys  mounted  on  an  extension  to  the  motor  shaft. 
The  saw  spindle  and  motor  are  mounted  on  one  car- 
riage, which  slides  forwards  and  backwards,  operated 
by  power  from  a  hydraulic  cylinder.  Provision  is 
made  for  readily  changing  the  saw  blades  without  re 
moving  the  spindle  from  its  bearings. 

Skids:  The  Skids  are  arranged  with  wire  ropes  pas- 
sing round  spiral  drums  at  the  driving  end  and  single 
grooved  pulleys  at  the  opposite  end,  provided  with 
tension  screws  and  springs  to  take  up  the  slack  in  the 
ropes. 

Rails  with  suitable  stools  for  carrying  them  are  pro- 
vided, on  which  the  skid  carriage  travels  to  and  fro ; 
in  the  case  of  the  skid  gear  between  the  cogging  and 
the  finishing  mills  the  skid  is  clipped  to  the  rope  and 
slides  on  the  rails,  whereas  the  skids  at  the  cooling  bank 
are  in  the  form  of  a  carriage  to  either  end  of  which 
is  attached  the  rope ;  the  carriage  is  provided  with 
wheels  to  run  on  rails,  the  skids  being  of  a  balanced 
t)T)e  free  to  fall  over  Avhen  passing  underneath  the 
bar  lying  on  the  live  rollers,  and  recover  an  upright 
position  at  the  proper  time  to  push  the  bar  forward. 

Spiral  Drums:  The  spiral  drums  are  attached  to  a 
long  shaft  which  is  driven  by  a  40  H.  P.  motor,  with 
totally  enclosed  reduction  gears  of  the  same  type  as 
those  driving  the  live  rollers. 

Motor  Maxim  um  Of  11.600  H.  P. 

The  mill  motor,  built  by  the  British  Thomsou-Hous- 
lon  Co.  Ltd.,  which  has  aii  R.  M.  S.  rating  of  3,200  H. 
P.  and  a  maximum  rating  of  11,600  H.  P.  is  capable 
of  exerting  a  constant  torque  of  12.5  tons-feet  from 
standstill  to  60  revolutions  per  minute  in  either  direc- 


tion, and  give,s  a  constant  horse  power  of  3,200  II.  P. 
between  the  speeds  of  60  and  120  revolutions  per  min- 
ute. The  overload  capacity  corresponds  to  a  torque 
of  453  tons-feet  between  standstill  and  60  revolutions 
per  minute ;  and  11,600  H.  P.  between  the  speeds  of 
60  and  120  revolutions  per  minute.  Figure  9,  illu- 
strates the  motor  looking. at  the  driving  end. 

The  motor,  which  is  of  the  double  armature  type, 
is   shunt   wound,  with   compensatiiig  windings  in  the 
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pole  faces,  and  is  provided  with  commutating  poles, 
the  two  armatures  being  connected  in  series  for  a  maxi- 
mum voltage  of  1,300  V.  Ventilating  air  for  the  motor 
is  cooled  and  cleaned  by  first  passing  through  a  wet 
air  filter  of  the  "Invincible"  type,  capable  of  dealing 
with  25,000  cubic  feet  of  the  air  per  minute. 
A  30  Ton  Flyivheel 
Power  is  supplied  to  the  mill  motor  from  a  Flywheel 
Motor-Generator,  an  induction  motor  of  1,800  H.  P. 
running  at  600  r.  p.  m.  (synchronous  speed)  on  a  pres- 
sure of  3300  V.  coupled  direct  to  two  shunt  wound 
compensated  generators  each  rated  at  1300/4750  K. 
W.  Avhen  running  at  500/600  r.  p.  m.  at  650  V.  The 
shaft  extension  of  the  outer  generator  is  fitted  with 
a  buffer  spring  type  flexible  coupling,  connected  with 
a  cast  steel  fly-wheel  of  11  ft.  6  in.  diameter  and  30 
tons  in  weight. 

The  cast  steel  flywheel,  which  was  made  by  Messrs. 
Hadfields  Ltd.  is  of  the  built-up  type,  two  heavj'  rings 
forming  the  rim,  being  spigotted  and  securely  held 
by  through  rivets  to  the  central  boss  and  disc  wheel 
portion,  the  rivet  heads  being  countersunk,  rivetted, 
and  turned  so  that  no  projections  are  left.  A  water 
cooled  brake  is  provided  to  bring  the  flywheel  (juick- 
ly  to  rest  in  case  of  emergency. 

The  speed  of  the  flywheel  is  indicated  on  two  instru- 
ments, one  located  on  the  main  instrument  board  and 
the  other  on  the  control  platform. 

Mill  Motor  and  Generator  Fields 
The  mill  motor  and  generator  fields  are  supplied 
from  a  three-unit  exciter  set  which  comprises  a  D.  C. 
motor,  mill  motor  exciter  and  generator  exciter.  The 
field  windings  of  these  exciters  are  designed  to  give 
rapid  control  of  the  mill  motor,  and  since  all  speed 
variation  is  obtained  by  control  of  exciter  fields,  only 
small  currents  have  to  be  handled,  a  Ward-Leonard 
controller  mounted  on  the  control  platform  being  usetl 
for  this  purpose. 

Power  For  Emergency  Needs 
The  power  for  driving  the  mill  is  taken  from  thr 
Sheffield  Corporation  mains  at  11,200  V.  50  cycles, 
3  phase,  and  transformed  by  static  transformers  t(. 
3300  V.  The  supply  to  the  induction  motor  is  control- 
led by  switch-gear  of  the  Ironclad  drawout  truck  type, 
starting  and  speed  being  controlled  by  a  special  con- 
tactor starting  and  slip  regulating  panel,  which  makei; 
the  starting  operation  entirely  automatic. 

Although  well  known  to  most  engineers,  it  ma\'  be 
interesting  to  our  readers  to  know  the  principle  oii 
which  the  sudden  demand,  so  to  speak,  of  12,000  horse 
power,  which  may  occasionally  be  wanted  in  connec- 
tion with  the  working  of  this  Mill,  is  met,  especially 
as  in  this  case  the  power  is  obtained  from  the  powei' 
station  of  the  Sheffield  Corporation. 

It  is  to  supply  the  large  emergency  demand  for  pow- 
er that  the  flywheel  set  is  interposed  between  the  pow- 
er lines  of  the  Sheffield  Corporation  and  the  main  mill 
motor.  As  described  above,  this  set  consists  of  one 
1,800  horsepower,  three  phase  motor,  and,  on  the  sami; 
shaft,  two  dynamos  of,  roughly  speaking,  6,000  H.  P. 
and  further  along  the  shaft,  a  30-ton  flywheel.  The 
three-phase  motor  is  mainly  used  to  start  up  the  fly- 
wheel set,  and  of  course  it  will  drive  the  main  mill 
motor  up  to  the  limit  of  its  rating  of  1,800  horsepower. 
Any  further  resistance  against  the  main  mill  motor  is 
met  by  power  supplied  by  the  generators  on  the  fly- 
wheel set,  this  power  being  developed  by  the  action 
of  the  flywheel.  By  slowing  down  slightly  under  load, 
the  flywheel  releases  energy  to  the  two  6,000  horse- 
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power  generators,  which  in  turn  pass  this  released 
energy  along  to  the  main  mill  motor  in  the  form  of 
electric  current.  Hence  the  maximum  power  demand- 
ed from  the  Sheffield  Corporation  should  not  exceed 
1,800  to  2,000  horsepower  and  this  only  when  the  fly- 
wlieel  set  is  required  to  do  more  than  ordinary  running. 
Although  the  maximum  power  of  the  main  motor  is 
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of  being  reversed  from  full  speed  in  one  direction  to 
full  speed  in  the  other  direction  in  three  or  four  sec- 
onds. 

The  Ward-Leonard  controller  and  main  instrument 
desk  equipped  with  a   main  ammeter  for  reading  the 
current  input  to  the  mill  motor,  with  two  speed  indi- 
cators, for  the  mill  motor  and  fh^wheel  set  respective- 
ly, are  all  fixed  on  the  main  control  platform. 
Details  Of  Mill,  Capacity,  etc 
The  general  character  of  the  28  inch  mill  with  its 
capacity  may  be  conveniently  tabulated  as  follows : 
No.    of    stands — Two   i.   e.,   1    cogging    and   1   fin- 
ishing. 
Size  of  rolls — Cogging — 28"  dia.  x  7'  long. 

Finishing — 28"  dia.  x  6'  6"  long. 
Maximum  size   of  ingot — 15"  square   at   large   end, 
13  1-2"  square  at  small  end,  4'  6"  to  5'  long. 
Weight  25   cwts. 
Minimum  size  of  ingot — 9"  square,  4'  long. 
Capacity  of  Mill— (a)   To  roll  Hadfield  Steel  Ingot 
15"  square  down  at  one  heat  to  billets  2  1-2" 
square. 

(b)   To  be  capable  of  rolling  the  Hadfield 
High   Carbon   and    Special   Alloy   Steels. 
(c)    To    roll    the    Hadfield    "ERA"    (Trade 
Mark)    Manganese    Steel    Ingots    13"    square 
into    billets,    rails,    etc. 
Average  output — 1,500  tons  per  week  of  110  work- 
ing hours  of  2  1-2"  square  steel  billets,  or  say 
15  tons  per  hour. 
Maximum  output — 20  tons  per  hour  of  2  1-2"  square 

steel  billets  for  occasional  short  periods. 
Products   dealt   with— Of   Mill   and   Special   Steels. 

(a)  Ranging  from  8"  to  2  1-2"  billets  in  fin- 
ishing stand. 

(b)  Ranging  from  8"  to  5"  billets  in  cogging 
stand. 

(c)  Irregular  .sections  as  required. 

(d)  Manganese  Rails  up  to  the  heaviest  sec- 
tion in  demand,  and  a  maximum  length  of  55 
ft.  rolled,  say  45  ft.  finished. 

(e)  Blooms  of  any  size  within  the  range  of 
ingot. 

Length    of   Billets — Any   length    required    to    suit 
ingot. 
The   grand  total  weight   of  the   mill   is  about   1,600 
tons,  including  the  following  principal  items. 
Approximate  weight  of  mill  1,100  tons 

Approximate  weight  of 

electrical   equipment  400   tons 

Weight   of  flywheel  on  Motor 

Generator  set  30  tons 

Area    of   Shop.         Original   shop:  49,608   square   feet. 
Portion  added :  26,730 


76,330  or  1.75  acres. 


ughing   and   Finishing  Stands 


The  complete  plant  comprises:  Buildings,  mill  in- 
cluding foundations  and  erection;  main  mill  motor; 
Ilgner  flywheel  set  exciter;  switch  gear;  live  roller 
gear  motors;  two  re-heating  furnaces,  50  feet  long; 
soaking  pits;  two-ton  overhead  charger;  four-ton 
given  by  the  builders  as  about  12,000  horsepower,  it  ground  charger;  one  20-ton  crane;  two  35-ton  cranes; 
is  doubtful  whether  this  maximum  figure  will  ever  be  roll  turning  lathe;  hydraulic  pumps;  motor,  accumula- 
required.  The  ordinary  normal  power  of  the  main  tor ;  hydraulic  services;  toughening  tank,  tippler  gear; 
mill  motor  is  3.200  horsepower,  which  may  run  up  to  eight  28  inch  rolls,  and  incidentals. 
4,000  or  5,000.     The  heavier  amount  of  power  is  put  The  general  Layout  Of  The  28"  Mill 

into  the  main  mill  motor  on  account  of  the  reversing  The    various   illustrations    will    assist    in   giving   an 

and  accelerating  needs,  the  main  motor  being  capable     idea   of   the   general  lay-out.     The   mill   comprises  a 
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rou-ihiiiji-  and  finishing  stand  in  direel  line  with  the 
main  driving  motor,  the  pinion  housing  being  situated 
between  the  motor  and  the  roughing  stand.  The  in- 
gots are  eonve.ved  to  the  roughing  mill  by  live  rollers. 
At  the  approach  end  of  the  ingoing  live  rollers  is  an 
automatically  operated  tilting  chair  in  which  the  in- 
gots are  deposited  by  the  overhead  charging  machine. 
On  the  outgoing  side  of  the  roughing  mill  is  a  run-out 
to  the  blocnn  shears,  with  a  short  length  of  roller  track 
extending  beyond,  for  the  removal  of  the  cut  blooms, 
etc.  Skid  gear  is  arranged  for  transferring  bars  from 
tiie  roughing  to  the  finishing  mill,  and  on  the  outgoing 
side  of  the  latter  is  a  run-out  to  the  hot  saw,  also  a  run- 
out beyond  the  saw  with  skid  gear  and  cooling  bank, 
into  bay  "C". 

The  "necessary  appliances  for  carrying  out  the  re- 
quisite treatment  on  the  Hadfield  "Era"  (Trade  Mark) 
Manganese  Steel  Rails  are  arranged  at  the  side  of  the 
ingoing  run-out  by  which  the  rolled  material  is  con- 
veyed to  the  saw.  This  treatment  is  carried  out  in 
accordance  with  the  firm's  patents,  in  order  to  ensure 
the  full  and  wonderful  toughness  of  this  product.  The 
live  rollers  are  provided  with  manipulating  devices  op- 
erated from  the  bridge.  By  this  means  the  rail  is 
carried  away  for  the  necessary  quenching  operations, 
which  give  the  manganese  steel  its  remarkable  tough- 
ness and  resiliency.  • 

On  both  sides  of  the  roughing  and  finishing  stands 
are  hydraulically  operated  manipulators  of  the  "Wil- 
iams'"  type.  They  are  specially  adopted  because  of 
the  ease  with  which  they  manipulate  the  bars  and 
billets  during  the  process  of  rolling,  eliminating  all 
man  handling. 

A  switch  giving  remote  control  of  the  main  circuit 
breakers,  also  indicating  lamps  showing  the  operation 
of  the  circuit  breakers,  is  also  provided  on  the  control 
desk. 

Auxiliary  Motors 

The  auxiliary  motors  for  driving  the  live  rollers, 
skids  and  screw  down  gear  on  cogging  rolls,  of  which 
there  are  eleven  in  number,  are  all  40  H.  P.,  ninning 
at  oOO  r.  p.  m.,  of  the  reversing  steel  Avorks  type,  total- 
ly enclosed,  series  wound  with  commmutating  poles. 
These  motors  are  rated  on  a  basis  of  one  hour's  duty 
for  mill  work,  and  will  carry  100%  overload  without 
sparking,  and  can  also  be  run  at  still  greater  over- 
loads without  serious  effect  from  sparking. 

The  motors  are  all  arranged  for  remote  control  by 
means  of  "Ironclad"  totally  enclosed  reversing  master 
controllers  and  control  panels  of  the  contactor  type, 
with  separate  specially  rated  protected  grid  type  re- 
sistances, located  at  the  most  convenient  points. 

The  master  controllers  for  the  motors  driving  the 
ingoing  and  outgoing  live  rollers  of  the  cogging  and 
finishing  mills,  also  the  screw-down  gear  for  the  cog- 
ging mill,  and  the  skids  between  the  cogging  and 
finishing  mills,  are  all  situated  on  the  main  control 
platform;  whereas,  for  the  run-out  live  rollers  to  the 
hot  saw  and  beyond,  also  the  hot  saw  and  the  skids  at 
the  cooling  bank,  the  controllers  are  fi.xed  on  the  se- 
parate platform  previously  referred  to. 

Engine  House  And  Mill  Signals 

A  noteworthy  feature  of  interest  is  an  electric  lele^ 
graph  system  established  between  the  control  platt'orni 
and  the  electric  equipment  house  by  which  orders  nuiy 
be  communicated  between  the  mill  driver  on  the  plat- 
form and  the  attendant  in  the  electrical  equipment 
house,  and  vice-versa.     There  arc  two  instruments  at 


either  end  of  the  system,  i.  e.,  a  transmitter  and  an  in- 
dicator, and  when  an  order  is  transmitted  at  one  end 
a  Klaxon  horn  sounds  att  the  opposite  end  until  the 
order  is  acknowledge  by  moving  a  handle  on  the  in- 
dicator to  the  corresponding  order,  when  it  cuts  out 
the  horn  and  leaves  a  light  glowing  showing  the  order 
given.  This  system  must  pi-ove  extremely  usefiU  in 
case  of  accident,  breakdown  or  sudden  and  unexpected 
happenings  either  in  the  mill  or  enginehouse,  facilita- 
ting instantaneous  action,  when  called  fin*.  The  ins- 
truments for  this  system  were  .supplied  by  Messrs.  Me- 
chans  Ltd.  of  Glasgow. 

Gas  Producing  Plant 

The  gas  for  the  continuous  furnaces  and  soaking 
pit  is  supplied  by  five  Gas  Producers.  These  produc- 
ers are  8  ft.  6  in.  diameter  inside  the  lining  and  each 
is  designed  to  gasify  10  cwts.  of  coal  per  hour. 

Coal  for  the  producers  is  discharged  from  railway 
trucks  underneath,  whence  it  discharges  into  a  gravity 
bucket  elevator  and  conveyor.  The  latter  deposits 
the  material  in  hoppers  above  the  producers. 

The  gas  is  conveyed  to  the  furnaces  and  soaking 
pit  in  underground  brick  flues,  and  the  waste  gases 
travel  to  the  chimney,  which  is  5  ft.  9  in.  diameter  in- 
side the  lining  and  120  ft.  0  in.  high. 

The  necessary  steam  for  the  gasification  of  the  coal 
is  supplied  by  a  Loco  Multitubular  Boiler. 
Hydraulic   Water  Service 

The  Hydraulic  Water  Service  to  the  mill  is  arrang- 
ed for  a  working  pressure  of  1  ton  per  square  inch, 
and  is  supplied  by  a  set  of  three-throw  pumps  having 
'■i  3-4  in.  diameter  rams,  15  in.  stroke,  and  driven  by 
a  175  H.  P.  motor  running  at  375  r.  p.  m.  through  the 
medium  of  totally  enclosed  machine-cut  double  heli- 
cal reduction  gear.  These  pumps  deliver  to  an  accum- 
ulator having  an  18  in.  diameter  ram  and  20  ft.  0  in. 
maximum  stroke,  the  pressure  water  from  the  latter 
lieing  delivered  by  a  2  1-2  in.  diameter  steel  main  to 
the  mill,  and  the  return  water  from  the  mill  by  a  4  in. 
diameter  wrought  iron  main. 

The  starting  panel  for  the  pump  motor  is  of  the  en- 
closed contactor  type,  controlled  by  a  tappet  .switch 
actuated  by  the  rise  and  fall  of  the  accumulator;  the 
latter  also  works  a  pilot  valve  which  operates  a  bye- 
pass  and  non-return  valve  on  the  pumps,  enabling 
them  to  be  started  up  Unloaded. 

The  pumps  are  housed  in  a  brick  building  a  short 
distance  from   the   mill,  provided   with   a  hand   over- 
head travelling  crane  for  handling  the  machinery. 
Staff  And  Roll-Turning   Requirements 

In  regard  to  Staff  and  other  requirements  for  the 
working  of  the  mill,  it  may  be  added  that  the  shop  is 
complete  with  offices  for  the  accommodation  of  the 
mill  manager  and  clerks,  ami  proper  provision  is  made 
for  turning  the  main  rolls  for  the  mill  in  bay  "A," 
where  it  will  be  noticed  is  a  roll  turning  lathe,  etc. 
with  ample  s]iace  for  the  storage  of  rolls. 
Finish  Of  Floor  Of  Mill 

In  concluding  the  description  of  the  rolling  mill 
plant,  reference  may  be  made  to  the  neat  manner  in 
which  the  floor  surrounding  the  mill  is  finished  off, 
all  tlie  live  i-oller  gear,  which  at  the  finishing  mill  lias 
.■I  Jengtli  of  320  ft.  0  in.  being  below  the  floor  and  the 
l.itler  presenting  an  even,  plated  surface,  with  the  ex- 
i-eption  of  the  live  rollers  which  necessarily  project 
slightl.y  above  the  floor  level. 

This  mill,  in  addition  to  supplying  other  require- 
ments, will   also   act  as   a  feeder  to  the   two   smaller 
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rolling  milb.  1  in.  and  U  in.  (Figure  10)   already  re- 
ferred to. 

Wiiijlit  Of  Mill 

The  total  weight  of  the  mill  is  about  1,600  tons,  a 
large  proportion  of  which  is  steel. 

Credit  Due  To  Directors 

The  credit  for  thi.s  important  addition  to  the  steel 
producing  and  rolling  mill  capacities  of  Messrs.  Had- 
fields.    Ltd..    is   largely    due    to    the    foresight    of    the      works. 


CliairnKin,  Sir  Robert  Hadfield,  Bart.,  F.  R.  S.,  etc., 
Mr.  P.  B.  Brown,  M.  Inst.  C.  E.,  Managing  Director; 
Major  A.  B.  Clerke,  C.  B.  E.,  Late  R.  A.,  Managing 
Director;  ]\Ir.  J.  P.  Crosbie,  Director;  Mr.  James  Cros- 
bie,  Works  Engineer,  who  has  superintended  the  de- 
signing and  erection  of  the  plant;  Mr.  I.  B.  Milne,  Di- 
rector, and  Mr.  W.  J.  Dawson,  Director.  Mr.  A.  M. 
Jack,  M.  Inst.  C.  E.  who  has  recently  retired  from  the 
Board,   largely   assisted   in   the   develoi)nient   of   these 


Fig.  9 
Mill    Motor  3200 
to    11,600    H.    P. 


SECTION  V  I 
11"  AND  14"  ROLLING  MILLS 


T/iese  mills  are  of  the  continuous  running,  bar  type, 
each  driven  direct  by  an  electric  motor  having  a  fly  wheel 
and  flexible  coupling  interposed  between  the  motor  and 
the  mill.  The  mills  are  complete  with  tlie  usual  reeling 
machines,  .shears  and  hot  saws,  etc.,  all  driven  by  indivi- 
dual electric  motors,  eadh  machine  being  situated  in-  t.he 
best  possible  position  for  handling  the  material  in  the 
progressive  stages  after  leaving  the  rolls.  A  roll  turning 
department  is  provided  m  which  are  electrically  driven 
rolls  turning  lathes  and  the  full  equipment  for  turning 
rolls. 

The  furnaces  for  heating  the  billets  before  entering 
the  rolls  are  of  a  patent  semi-gas  recuperative  design 
and  have  been  proved  to  be  capable  of  heating  up  the 
billets  in  the  shortest  possible  time  with  a  minimum  of 
fuel  consumption. 

The  whole  equipment  is  laid  out  on  the  most  modern 
lines  and  is  excellentlv  arranged  for  obtaining  tjie  max- 
imum of  production  with  a  minimum  of  labour.  Over- 
liead  electric  travelling  cranes  assi.st  in  handling  the  raw 
and  finished  materials,  also  clianging  rolls,  etc.,  and  a 
conspicuous  feature  of  the  plant  is  the  hifty,  well  lighted 
and  well  ventilated  building,  wlliich  at  the  same  time 
jjrovides  an  abundance  of  floor  .space  which  is  so  essen- 
tial to  the  successful  operation  of  rolling  mills. 


T.iie  mills  arc  essentially  for  the  production  of  high 
carbon  and  special  alloy  steels,  also  of  the  Hadfield 
"Era"  Manganese  Steel.  They  are  specially  designed, 
of  an  exceptionally  robust  character  to  withstand  the 
abnormal  stresses  arising  from  the  rolling  of  steels  of 
this  description.  It  is  a  noteworthy  feature  t:hat  for 
mills  of  their  sizes  they  stand  out  alone  in  their  capacity 
for  dealing  with  high  outputs  of  speciall.v  .iiigli  quality 
hard  steel  as  compared  with  other  mills  of  the  same 
sizes. 

The  main  features  of  tihe  two  rolling  mills  are  as  fol- 
lows : — 

11"  RoUivrj  Mill 

Arrangements, — This  is  arranged  with  five  sets  of  hous- 
ings, i.  e.,  one  three-high  and  four  two-,high,  driven  by 
a  400  to  800  H.P.  compared  compole  motor  having  a 
rated  speed  of  150  to  250  r.p.m..  through  the  medium 
of  a  totally  enclosed  machine  cut  double  helical  reduc- 
tinn  gcai'  to  reduce  t!he  speed  of  the  mill  to  a  minimum 
of  100  r.p.m.  Interposed  between  the  reduction  gear 
and  the  motor  is  a  flywheel  of  Hadfield  cast  .steel,  10 
ft.  dia.having  a  weight  of  17  tons.  A  buffer-spring 
type  flexible  coupling  connects  the  motors  shaft  to  the 
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flywheel  shaft  aud  a  concentric  type  of  coupling  con- 
nects the  flywheel  shaft  to  the  reduction  gear.  The 
starting  panel  for  the  motor  is  of  the  contractor  type. 
Capacity:— To  roll  21/0"  billets  to  rounds  of  from  II4" 
to  11/2  dia.  and  to  squares  of  from  IVi"  to  1"  side,  also 
to  fla'ts  of  equivalent  section  within  the  capacity  of  tjie 
mill  and  other  special  sections  as  required. 
Oiitjjut- — According  to  prodm-t  required. 

WRolUng  Mill 

Arrangemenf : — Tliis  is  arranged  with  si.v  sets  of  lions- 
insrs,  two-high,  driven  by  a  500  to  1000  11. 1'.  cnmponnr! 
eompole  motor  having  a  rated  speed  of  17>  to  I.IO  r.p  m. 
the  rolls  running  at  the  same  speeds.  Interposed  be- 
tween the  mill  and  motor  is  a  cast  iron  flywheel  of  12 '0" 
dia.  having  a  weiglht  of  40  tons.  A  buffer-spring  type 
flexible  coupling  connects  the  motor  s^aft  to  the  fly- 
wheel shaft.  The  starting  panel  for  the  motor  is  of  the 
contractor  type. 

Capacity : — To  roll  5'"  billets  to  rounds  of  from  3'"  to 
1"  dia.  and  to  squares  of  from  3"  to  1"  side,  also  to 
flats  from  7"  to   1"  down  and  other  special  sections 
as  required. 
Output : — According  to  product  required. 

The  whole  of  the  steel  castings  and  forgings  used  in 
these  mills  are  of  the  Hadfield  best  cast  steel. 


SECTION  VII 

HADPIELDS  WORK  DURING  THE  WAR 

INCLUDING  THE  PRODUCTION  OF 

ARMAMENT  MATERIAL 

The  world  now  realises  tlhat  the  winning  of  the  Great 
War  was  immensely  ^lelped  on  by  the  a.ssistance  rendered 
in  the  factories  of  Great  Britain.  In  this  good  work 
ile.s.srs.  Iladfields  took  their  full  share,  as  might  have 
been  expected  in  view  of  their  .special  facilities  for  a 
large  output  or  war  material. 

Plant  Extensions 

The  shortage  of  weapons  and  ammunition  in  the 
earlier  stages  of  the  war  necessitated  the  building  of 
additional  shops  and  t!he  introduction  of  large  quantities 
of  heavy  machinery,  and,  during  tjie  first  year,  it  was 
found  possible  to  quadruple  the  output  of  large  armour 
piercing  shells,  that  is,  13.5",  14",  15"  and  16",  while 
furnishing  large  supplies  of  shells  of  smaller  caliln-e, 
12"  and  under,  for  Naval  purposes. 

An  entirely  new  plant  was  laid  down  at  great  cost 
for  the  production  of  two  hundred  15-inch  high-explosive 
shells  per  week,  five  ihundred  6-inch  semi-armour-pierc 
ing  sjielLs,  with  other  machinery  enabling  a  weekly  out- 
put to  be  made  of  10,000  Naval  shells.  Developments 
were  practically  continuous,  and  before  the  end  of  Ihe 
war  the  largest  armour-piercing  shell  in  the  world, 
weighing  l^i,  tons,  was  turned  out  in  large  numbers, 
capable  of  piercing  hard-faced  armour  16  inches  in 
thickness  at  a  range  of  15  miles.  The  grand  total  of 
armour-piercing  projectiles,  dhiefly  of  calibre  ranging 
from  12  inch  to  15  and  18  inch,  and  high  explosive  s.hell 
supplied  by  Iladfields  to  the  British  Government  to- 
talled 3,500,000. 

Prior  to  March  1917  the  firm  had  not  made  any  guns 
or  howitzers,  yet  before  the  end  of  the  war  they  had 
turned  out  250  complete  howitzer  guns  up  to  8  indh 
calibre,  3,000  gun  tubes  up  to  9.2"  calibre,  3,400  trencji 
howitzers  of  6-inch  calibre,  700  repaired  guns  up  to  3- 
ineli  calibre,  in  addition  to  many  thousands  of  other 
gun  parts. 


Helmets 
The  introduction  of  helmets  made  of  the  Hadfield 
"Resista"  steel  is  estimated  to  ^ave  saved  tens  of  thou- 
sands of  lives  and  numberless  severe  wounds.  This  steel 
was  invented  by  Sir  Robert  Hadfield,  and  no  fewer  than 
six  million  helmets  were  produced,  utilising  4,000  tons 
of  "Resista"  steel.  Just  before  the  war  ended,  t)he 
French  aut;iorities  were  negotiating  for  the  supply  of 


Fig.  10 — 11-inch  and  14-Inch  Rolling  Mills 
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lielmets  for  the  French  army,  and  arrangements  were 
made  to  supply  50,000  in  two  days;  almost  immediate- 
ly afterwards  the  arniistiee  was  concluded.  Great  regret 
has  been  exin-essed  that  the  helmets  were  not  more  ex- 
tensively adopted  at  a  much  earlier  stage  of  the  war, 
when  tlie  Prendh  army  would  without  doubt  have  saved 
many  t^iousands  of  lives  and  avoided  many  thousands 
of  severely  wounded  soldiers. 

Hadfields  took  their  share  in  the  building  and  e([uip- 
ment  of  tanks,  furnishing  48,000  l)ullet-])roof  plates, 
125,000  links,  20,000  gear  wheels  and  pinion.s  in  manga- 
nese steel,  while  about  3,000  tons  of  their  "Era"  steel 
was  supplied  for  various  aeroplane  requirements. 

The  total  value  of  war  products  supplied  by  the  firm 
was  no  less  than  £36,000,000. 

In  connection  with  guns,  great  economy  was  effected 
by  the  employment  of  tihe  Hadfield  Sound  Steel  System, 
which  reduces  the  wast«»  or  discard  to  somet^iing  like 
15  or  20%  instead  of  50  to  60<:;  by  the  ordinary  methods. 
There  was  a  marked  saving  in  time  aJul  labour  effected 
by  the  adoption  of  the  system  of  piercing  and  extrusion, 
enabling  the  howitzer  to  be  made  direct  from  the  billet 
without  preliminary  rolling  or  forging  of  any  kind. 
It  was  considered  a  new  idea  to  produce  guns  direct 
from  castings;  although  doubst  were  expressed  at  the 
time  as  to  its  possibility,  the  system  proved  a  triump.hant 
success,  thereby  saving  very  large  sums  for  the  British 
Goveriunent  and  increasing  the  rate  of  output  to  a  most 
remarkable  and  unexpected  degree. 

Electrical  Energy  Consumed 

It  is  interesting  to  know  that  during  1917,  when  an  im- 
mense output  had  been  obtained  at  the  Hadfield  works 
for  munition  purjioses,  the  grand  total  of  electrical 
energy  used  was  54,750,000  units,  half  of  it  in  electric 
furnaces  at  the  East  Hecla  "Works,  where  over  100,000 
tons  of  steel  were  melted,  muclh  of  which  would  otjier- 
wise  have  been  wasted. 

Steel  Productio7i 

Nearly  the  whole  of  the  steel  used  in  the  production 
of  war  material  was  manufactured  from  the  raw  product 
as  it  left  the  blast  furnace,  into  a  completely  finished 
product  at  the  Hadfield  Works.  The  steel  produced 
was  sufficient  to  make  a  bar,  two  inches  in  diameter, 
long  enough  to  encircle  the  earth  at  its  equatorial  cir- 
cumference. 

Vertical  And,  Horizontal  Presses 

Hadfields  were  equipped  during  the  war  with  more 
Uieavy  hydraulic  shell  presses  than  any  other  maker. 
This  was  a  definite  advantage  which  enabled  the  British 
Government  to  obtain  considerable  qantities  of  armour- 
piercing  shell  up  to  the  largest  calibre,  18  inc,iies,  not 
only  at  reasonable  prices,  but  with  extraordinary  ra- 
pidity. Three  of  these  large  presses,  had  capacities 
up  to  2,500  tons  pressure.  They  were  splendid  tools  for 
the  work  required,  being  massive,  strong  and  easily 
worked. 

In  addition  to  these  three  large  presses,  Hadfields 
also  Ihad  in  operation  one  450-ton  and  one  1,000-ton 
horizontal  press.  As  regards  vertical  presses,  they  had 
three  113-ton,  three  314-ton,  two  4550-ton,  and  six  800 
tons  capacity. 

Wit)i  regard  to  heavy  hydraulic  forging  presses  for  in- 
gots and  general  forging  work,  Hadfields  have  erected 
new  and  complete  establishments,  including  steel  plant 
and  presses,  equipped  with  one  1,000-ton'  press  and  two 
1,500-ton  vertical  presses,  now  in  use  for  peace  time 
purposes. 

It  may  be  added  that  the  Hadfield  cast  and  forged 
steels  were  largely  used  in  the  construction  of  these 
presses. 


WORLDS  OUTPUT  OF  ELECTRIC  STEEL.* 

Except  in  two  or  tliree  countries  practically  no  electric 
steel  was  made  prior  to  19i;i.  In  the  United  States,  Ger- 
many and  France,  particularly  the  latter  two,  electric  fur- 
naces were  making  steel  as  early  as  1908  and  1909.  The 
industry,  however,  did  not  attain  any  magnitude  until 
1913.     In  that  year  Germany  was  its  acknowledged  leader. 

Due  to  the  stimulus  of  the  war,  the  electric  steel  indus- 
try of  all  producing  countries  expanded  until  the  peak 
was  reached  in  1918,  when  over  1,140,000  tons  was  pro- 
duced against  only  168,600  tons  in  1913.  In  this  period, 
however,  the  United  States  gradually  displaced  Germany 
from  the  lead,  with  an  outjiut  in  1918  nearly  equal  to  that 
of  the  seven  other  producing  countries  combined.  The 
output  in  1915  was  about  80  per  cent,  greater  than  in 
1913.  while  in  1916  it  was  about  90  per  cent,  greater  than 
in  1915.  From  1916  to  1917  the  increase  was  about  50 
per  cent.,  and  from  1917  to  1918  the  expansion  was  about 
40  per  cent. 

In  1913  Germany  produced  over  50  per  cent,  of  all  the 
electric  steel  then  made.  Although  the  United  States  rank- 
ed second  in  that  year,  the  industry  had  only  just  started. 
Germany  and  Austria-Hungary  were  credited  with  close 
to  70  per  cent,  of  the  world's  output  in  1913.  But  by  1918, 
although  Germany  had  increased  its  electric  furnace  pro- 
duction about  21  2  times,  the  L'nited  States  output  had  ex- 
panded 17  fold.  Their  output  was  not  only  twice  that  of 
the  two  so-called  Central  Powers,  but  was  nearly  half  the 
total  of  all  the  producing  countries.  Another  feature  of 
the  development  of  this  industry  up  to  1919  was  the  rapid 
growth  of  the  British  and  Canadian  production.  In  1913 
there  is  no  record  of  any  out])ut  in  those  countries,  but  in 
the  four  years  1915  to  1918  inclusive,  the  British  electric- 
steel  industry  had  expanded  five  fold  and  the  Canadian 
about   21    fold. 

The  progress  of  the  industry  as  a  whole  in  the  read- 
justment period  since  the  war,  or  in  1919.  1920  and  1921, 
has  varied  with  the  peculiar  conditions  existing  in  each 
country.  Despite  the  falling  off,  the  1919  total  for  six 
countries  was  larger  than  the  1916  total  for  eight  nations. 
The  1920  total  for  six  countries,  assuming  Germany  to 
have  made  as  much  as  in  1919,  exceeds  the  1917  output  for 
eight.  In  1921,  the  year  of  world-wide  depression  and 
strikes,  probably  over  125,000  tons  was  produced  by  the 
six  countries,  including  Germany,  or  a  figure  nearly  equal 
to  tlie  output  of  1913  and  1915  combined.  The  following 
table  excludes  any  post-war  returns  from  Germany  and 
Austria,   figures  not  being  available: 

Output  of  Electric  Steel  Ingots  and  Castings  in  the 
Leading  Countries  in  Tons 


Country 
United   States    . 
Germany     . 
Great    Britain     . 
Canada    .     .     .     . 
Austria-Hungary 
France    .      .      .      . 

Italy    

Sweden    .     .     .     . 


Total 


1913 

1920 

1921 

30,180 

502,152 

169,499 

88,256 

None 

89,100 

27,100 

None 

28,301 

16,844 

26,837 

21,121. 

58,080 

24,457 

*  100,000 

*  140,000 

2.276 

168.673 

777,633 

377,900 

*   Estimated. 
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The  Metallurgy  of  Semi-Steer 

BY  DAVID  IVIcLAIN 


Tho  author  may  be  thought  to  be  presumptuous  and 
."irotistii'al  in  daring  as  an  American  to  address  Britishers 
(III  the  science  of  melting  iron  and  steel  or  wrought  scrap 
in  cupolas,  as  some  liave  been  doing  it  very  successfuUy 
for  years,  but  please  remember  there  is  no  more  electri- 
city'in  the  world  to-day  than  there  was  years  ago.  and 
nntil  someone  recognised  tlie  law  by  which  it  could  be 
made  of  service,  we  knew  but  little  of  it.  Today  the  world 
is  lit  up  bv  it.  Just  so  as  witli  the  laws  governing  the 
science  of  melting  steel  scrap  in  cupolas,  it  took  someone 
to  prove  that  (1)  steel  scrap  will  not  reduce  total  carbon : 
(2)  steel  scrap  will  7iot  cause  hard  spots;  (3)  manganese 
is  not  a  hardener;  (4)  high  blast  is  not  required;  and 
aliiough  the  author  demonstrated  all  this  twenty  or  more 
years  ago.  many  writers  to-day  still  claim  steel  will  re- 
duce carbon,  and  that  is  the  main  reason  for  the  autlior's 
presence  in  Great  Britain. 

Writers  for  technical  papers  have  advised  foundry- 
men  that  it  is  necessary  to  use  eold-blast  pig,  hematite 
pig,  cerium,  titanium,  vanadium  and  other  alloys  if  they 
want  to  make  quality  castings. 

Others  have  also  been  advised  to  melt  iron  in  the  elec- 
tric furnace,  the  air  furnace,  and  the  open-hearth  fur- 
nace, and  that  quality  iron,  semi-.steel  and  steel  can  be 
made  in  the  electric"  furnace  from  cheap  borings  and 
turnings, iDut  the  cupola,  in  the  hands  of  competent  oper- 
ators, can  produce  (luali'y  metal  using  steel  and  wought 
scrap  and  other  materials. 

The  cupola  is  considered  a  mysterious_piece  of  eciuip- 
ment  by  many,  who  compare  it  to  a  bucking  liorse.  Tliey 
pose  as  authorities,  but  they  "let  George  do  it,"  and  if 
the  metal  is  good  tliey  take  the  credit,  but  if  it  is  of  poor 
quality  they  blame  George  for  it. 

Potentialities  of  Semi-Steel 

We  believe  this  subject  should  be  diseu.ssed  to  a 
satisfactory  conclusion,  as  engineers  and  foundrymen 
throughout  the  world  are  guided  by  writers  who  should 
know  that  good  semi-steel  of  i/o  in.  section  is  stronger 
and  will  resist  hydraulic  tests  better  than  the  average 
grey  iron  of  1-in.  section. 

Initially  it  may  be  as  well  to  submit  a  few  facts  con- 
cerning the  absorption  of  carbon  by  the  steel  from  coke. 
Wlien'a  boy  the  author  learned  that  steel  absorbed  car- 
bon from  a  facing  sand  containing  coke.  Open-hearth 
steel  of  0.20  to  0.30  per  cent,  carbon  poured  in  gear 
blanks  made  of  this  facing  were  considerably  higher  in 
carbon  <m  the  exterior  than  the  interior.  __ 

Taking  advantage  of  this  knowledge,  the  writer  made 
tramcar  wheels,  using  this  coke  facing  on  the  tread,  and 
after  outwearing  several  sets  of  grey  iron  wheels,  a  large 
order  was  placed  for  similar  wheels,  being  designated 
on  the  specifications  as  "chilled  steel  wheels."  A  steel 
rod  in  a  blacksmith's  fire  showed  signs  of  melting  one 
day,  and  investigation  proved  that  that  rod  had  been  in 
the  fire  frequently,  absorbing  carbon  each  time,  until 
eventually  the  melting  point  was  lowered  to  that  of 
grey  iron. 

The  ancients  learned  that  a  lump  of  iron  ore  thrown 
on  an  open  fire,  lieated  to  redness  and  hammered,  would 


The  above  article,  kindly  provided  by  Mr.  McLain  for  "Iron 
and  Steel  of  Canada,"  has  already  appeared  in  "The  Foundry 
Trade  Journal",  of  London.  It  is  of  such  interest  that  we  are 
pleased   to  publish   it   for  the  benefit   of  our  readers. 


develop  into  a  spongy  mass  of  iron  that  could  be  ham- 
mered to  form  implements  of  war,  and  modern  chemists 
have  analysed  swords  made  by  the  ancients,  finding 
there  was  1  to  2  per  cent,  carbon  present,  this  proving 
conclusively  that  wrought  iron  or  steel  will  absorb  car- 
bon wlien  heated  in  the  presence  of  a  carbonaceous  fuel, 
so  the  writer  experimented  with  coke  and  steel  scrap  in 
cupola  mixtures,  and  was  agreeably  surprised  to  learn 
that  steel  will  absorb  up  to  3  to  5  per  cent,  carbon,  de- 
pending on  the  melting  conditions.  Synthetic  pig-iron 
would  be  impos,sible  except  that  the  s^eel  turnings  absorb 
carbon  from  the  coke. 

Making  semi-steel,  like  other  things,  depends  on  know- 
ing how.  Take  Hadfield's  process  of  producing  man- 
ganese .steel.  Without  his  formula  and  in.structions,  the 
"man  in  the  street"  could  not  make  it.  The  author  has 
met  many  who  tried  to  make  manganese  .steel,  but  failed 
in  the  attempt.  Should  manganese  steel  be  condemned 
on  that  account:  Similar  conditions  exist  with  semi- 
steel.  Some  people  try  to  make  it  without  the  proper 
instructions,  and  the  resultant  metal  being  full  of  hard 
spots  or  blow  holes,  they  condemn  semi-.steel.  One  con- 
verter steelfounder  may  make  good  steel  using  60  to  90 
per  cent,  steel  scrap,  because  lie  knows  how  to  melt  it 
and  control  the  sulphur,  while  his  competitor  may  use 
50  per  cent,  pig-iron  and  still  be  unable  to  meet  the  spe- 
cifications. 

Rapid  Advance  in  Metallurgy 

For  50  years  previous  to  the  time  it  was  discovered 
that  carbon  is  absorbed  from  coke  when  making  semi- 
steel,  very  little  progress  was  reported  by  grey  iron 
foundrymen. 

The  greatest  developments  in  grey  iron  foundry 
practice  are  traceable  to  the  introduction  of  steel  scrap 
ill  cupola  mixtures  and  commonsense  methods  of  mixing 
and  melting;  in  fact,  to  one  like  the  author,  who  has  been 
on  the  firing  line  for  approximately  lialf  a  century,  it 
appears  as  if  there  has  been  100  years'  advancement 
within  the  past  quarter  century. 

False  Claims. — Many  text-books,  whether  by  technical 
or  practical  men,  have  maintained  that  .steel  reduces  car- 
bon. Chemists  and  metallurgists  and  practical  foundrj-- 
men  have  at  times  agreed  that  (1)  steel  causes  hard  spots, 
(2)  will  not  mix  with  iron,  (3)  is  not  a  good  thing  to 
u.se,  (4)  requires  a  higher  melting  temperature,  and 
that  (5)  manganese  is  a  hardener.  The  use  of  steel  in 
cupola  mixtures  was  questioned  on  all  sides,  but  we 
learned  that  carbon  will  be  absorbed  from  fuel  by  the 
.steel  up  to  the  saturation  point,  and  that  manganese 
above  a  certain  point  aids  in  increasing  the  saturation 
point  of  iron  for  carbon. 

The  author  lias  had  hundreds  of  analyses  made  of 
both  grey  iron  and  .semi-steel  compared  with  grey  iron, 
but  there  is  not  .sufficient  evidence  to  substantiate  the 
claim  that  .steel  will  reduce  carbon. 

Carbon  Aets  as  a  Medium 

As  carbon  acts  as  a  medium  througli  whicji  the  other 
elements  work,  we  do  not  try  to  remove  it  from  iron, 
but  learn  to  regulate  it  by  studying  the  effects  produced 
by  silicon,  sulphur,  ])hospliorus  and  manganese.  Study 
the  effect  of  high  and  low  blast  on  the  carbons,  and  use 
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tills  kiiiiwlcdge  to  adxiiiitajjc  wlioii  calculating  inixtiircs 
t'oi-  different  castings  tliat  recjuirc  sof'noss,  strengtli, 
fluidity  or  chill. 

In  melting  iron  in  the  cupola,  carbon  will  be  absorbeil 
from  the  fuel  when  a  mild  blast  is  used,  and  the  amonnt 
absorbed  will  depend  on  the  amoiuit  of  carbon  in  fuel, 
the  power  of  material  to  absord  carbon,  and  the  tempe- 
rature at  which  iron  is  melted. 

This  point  alone  should  enable  the  student  to  realise 
the  importance  of  becoming  thoroughly  alive  to  cupola 
opei-ation.  When  poor  coke  and  high  blast  are  used 
carbon  is  lost,  and  as  the  total  carbon  is  lowered  combined 
carbon  increases  in  proportion  to  this  loss. 

When  melting  steel  for  cupola  mixtures,  high-earbou 
coke  is  used  for  fuel.  Coke,  of  course,  can  also  be  used 
in  crucible  melting,  but  in  this  practice  the  metal  does 
not  come  in  contact  with  fuel,  therefore  does  not  absorb 
carbon  from  it.  On  the  other  hand,  steel  melted  in  the 
cupola  comes  in  intimate  contact  with  the  fuel,  and  owing 
to  the  very  low  percentage  of  the  different  elements  in 
the  steel,  it  has  a  strong  affinity  for  them,  particularly 
carbon. 

When  steel  is  heated  to  redness  it  begins  to  absorb 
carbon  from  the  coke,  and  will  continue  until  thev  both 


anlhor  has  i»oured  castings  M(i  lo  Vs  '»•  thick  of  2.7.") 
per  cent,  silicon  iron,  when  the  metal  sets  or  freezes 
alnios'  instantly.  If  carbon  in  liciuid  iron  is  all  com- 
l)in('d.  one  could  hardly  expect  a  precipitation  of  the 
graphitic  carbon  instantaneously,  but  analy.ses  proved 
that  the  carbon  was  practically  all  in  the  grai)hitic  form, 
consequently   the   castings  were  soft. 

On  the  other  hand,  take  a  1.75  per  cent,  or  less  silicon 
metal — pour  it  in'o  castings  1-16  to  %  in-,  and  the  east- 
ings are  hard  with  0.50  or  more  per  cent,  combined  car- 
bon. It  might  be  reasoned  that  the  liigher  silicon  iron 
may  not  have  set  as  quickly  as  the  lower  silicon  iron, 
but  it  is  a  well-established  faC  that  the  lower  silicon 
iron  will  produce  hard  casting  of  thin  secti(nis,  w'liile  the 
same  sections  poured  of  higher  silicon  will  produce  soft 
castings. 

There  is  no  graphitic  carbon  in  steel  or  white  iron 
because  there  is  very  little  silicon,  so  no  doub'  Keei) 
I'cferred  to  .steel  or  white  iron — not  grey  rion — when  he 
made  the  remark  that  the  carbon  was  all  in  the  combined 
form. 

Semi-steel  is  the  connecting  link  between  iron  and 
steel — combining  the  fine-wearing  qualities  of  iron  with 
a  'tensile  strength  of  19  to  23  tons  when  using  30  to  50 


Micrograph    No.    1 
Thick    end    of   wedqe    No.    1 
Cast   iron 


Micrograph   No.  2 
Thin  edge  of  wedge  No.  1 


Microqraoh    No.   3 

Intermediate    Position, 

wedge   No.   1 


become  incandescent,  when  the  carbon  may  be  5  per 
cent. ;  consequently,  it  automatically  increases  the  tem- 
perature of  the  melting  zone  above  that  of  the  highest 
temperature  necessary  to  melt  grey  iron,  and  blends 
with  the  balance  of  the  mixture. 

While  it  is  claimed  that  the  carbons  are  the  predom- 
inating elements  in  iron  castings,  it  is  impossible  to  pro- 
duce chill  castings  with  high  silicon,  say,  2.75  per  cent. ; 
in  fact,  the  .skilful  metallurgist  insists  that  silicon  be  2.00 
per  cent,  or  less  to  produce  a  very  thin  chill,  known  as 
a  "skin"  chill  on  light  castings. 

The  results  of  thousands  of  tests,  both  physical  and 
chemical,  lead  one  to  believe  that  silicon  is  the  control- 
ling element,  although  sulphur,  phosphorus  and  manga- 
nese play  their  parts  along  with  the  length  of  time  the 
casting  is  allowed  to  cool  in  mould — all  of  which  have  a 
decided  influenc  on  the  ultimate  proportions  of  either 
graphite  or  combined  carbon. 

Keep  and  other  claimed  that  the  carbon  in  liquid  cast 
iron  is  all  in  the  combined  form,  but  this,  as  well  as  the 
claim  that  steel  scrap,  when  added  to  cupola  metal,  will 
reduce  carbon,  did.  not  appeal  to  the  author. 

Condition  of  Carbon  in  Liquid  Cast  Iron 

Keep  claimed  that  graphitic  carbon  is  only  precipi- 
tated from  the  combined  carbon  by  slow  cooling  but  the 


]ier  cent,  steel  scraj)  in  medium  and  heavy  sections,  and 
we  justly  claim  it  is  (^ne  of  the  most  valuable  products  of 
the  grey  iron  foundry. 

Merits  of  Semi-Steel 

Next  to  monkeys,  man  is  the  greatest  imitator,  so  he 
watches  other  men  charge  steel  scrap  in  the  cupola,  re- 
turns to  his  shop  and  does  likewise,  but  not  knowing  the 
laws  governing  the  operation  he  makes  a  mess  of  it.  If 
the  castings  are  pas.sable,  perhaps  soon  he  is  claiming  to 
make  semi-steel  using  half  steel  scrap. 

Now  this  half-steel  claim  recalls  the  story  of  the  man 
who  fade  a  fortune  through  hi.s  famous  pies.  Soon  a 
competitor  started,  but  his  pies  were  not  so  good  although 
he  sold  large  (juaiitities. 

One  day  a  friend  asked  him  wha'  he  was  using,  and 
he  said  "horse  meat  and  rabbits."  "Why,"  his  friend 
says,  "rabbits  are  very  scarce,  how  do  you  manage  it?" 
"Oh!  I  u.se  a  50-50  mixture."  "What?"  his  friend  says, 
"half  horse  meat  and  half  rabbit?"  "Oh  no,  one  rabbit 
mixed  with  one  horse."  And  that  about  hi'^s  many  foun- 
drymeu  who  claim  to  use  large  percentages  of  steel. 

It  is  only  those  who  recognise  the  laws  of  good  melting, 
the  mei'its  and  advantages  of  semi-steel,  and  place  them- 
selves in  harmony  with  them,  who  share  the  commercial 
benefits  of    strong,    clean,    homogenous    castings    and 
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minimum  losses — the  delight  of  every  true  foundryman 
And  engineer. 

When  properly  made,  semi-steel  exceeds  in  both  tem- 
perature and  fluidity  any  other  mixture  melted  in  the 
cupola.  The  oxidation  of  the  steel  when  melting  scien- 
tifically is  scarcely  perceptible,  and  when  steel  is  heated 
in  the  presence  of  coke  it  begins  to  absorb  carbon  from 
the  coke,  faintly  at  low  temperature,  but  as  the  tempe- 
rature is  inereasetl  and  the  .steel  and  coke  become  incan- 
descent, the  steel  absorbs  large  percentages  of  carbon 
and  no  longer  is  tlie  steel  of  commerce,  but  a  highly 
carbonised  metal,  and  will  melt  before  the  pig  iron  in 
the  same  charge. 

The  use  of  steel  in  cupola  mixtures  was  questioned 
on  every  side — but  all  such  theories  were  exploded  when 
it  was  proved  that  carbon  would  be  absorbed  by  the  steel 
up  to  the  saturation  point,  and  that  manganese  above  a 
certain  point  assi.sted  in  increasing  the  saturation  point 
of  iron  for  carbon,  as  steel  fuses  perfectly  and  it  has  a 
strong  affinitj"  for  carbon,  silicon,  sulphur,  phosphorus, 
and  manganese — proving  to  the  metallurgical  world 
that  steel  improves  the  product  and  that  a  new  principle 
was  discovered  and  applied  with  astonishing  results. 

Semi-steel  is  made  in  the  same  cupola — in  the  early 
or  the  last  part  of  the  same  heat  with  ordinary  grey-iron 
mixtures — no  extra  coke,  special  appliances,  fluxes,  or 
new  equipment  are  necessary. 


successful  in  using  steel  scrap  in  castings  of  heavy  sec- 
tion, but  up  to  1902  or  1903  tlie  author  could  find  no 
record  of  any  man  having  used  large  percentage  of 
steel  in  castings  of  light  section. 

The  author  perfected  his  formula  of  using  large  per- 
centagess  of  steel  in  light  sections,  and  thus  developed 
what  he  believes  is  a  new  metal  in  1903  — and  in.stead  of 
giving  it  a  fancy  name,  called  it  ".semi-steel." 

The  autlior  does  not  claim  to  be  the  first  man  who  used 
.steel  in  cupola  mixtures,  but  no  previous  record  has  been 
found  relating  to  the  successful  use  of  large  percentages 
of  .steel  scrap  in  castings  of  light  section,  and  he  has 
taught  his  process  to  foundrymen  in  various  parts  of 
the  world  since  1903. 

Xojnenclature 

The  name  "semi-steer'  has  been  abused  for  years,  and 
will  continue  to  be  abused  as  long  as  men  are  satisfied 
with  a  mere  .superficial  knowledge.  A  misapplied  and 
misapprehended  term  is  sufficient  to  give  rise  to  fierce 
and  interminable  disputes;  the  term  "misnomer"  has 
often  turned  the  tide  of  popular  opinion ;  and  while 
various  authors  have  tried  to  place  semi-steel  on  the  list 
of  misnomers,  still  the  very  fact  that  .semi-steel  was 
specified  for  shells  by  the  Allied  governments  has  placed 
it  as  a  standard  for  foundrymen  everywhere. 

Manv  claim  there  is  no  mucli  thing  as  semi-.steel — that 


Micrograph   No.  4 
Thick   end  of  wedqe   No.  2 — 10   per  cent  of  semi-steel.      (Notice 
smaller   graphite   flakes  —  compared   with    micrograph    No.    1) 

Mixtures  may  contain  30  to  40  per  cent,  steel  on  the 
bed  charge — then  follow  with  20  to  25  per  cent,  steel 
— or  begin  with  a  small  percentage  of  .steel  and  finish 
with  a  large  percentage.  Flexibility  of  operation  is  only 
one  of  the  many  advantages  of  semi-steel. 

Development  of  Semi-Steel 

There  is  no  subject  so  interesting  to  the  foundrj-  world 
to-day  as  semi-steel,  and  while  a  great  manj-  are  tr\-ing 
to  improve  their  product,  they  cannot  believe  that  scien- 
tific principles  govern  the  ultimate  result — even  before 
the  materials  are  charged  into  the  cupola. 

The  object  of  this  article  is  to  give  some  plain  truths 
about  semi-steel.  Many  of  the  statements  deal  with 
historical  facts  dating  back  fifty  years,  while  many 
points  set  forth  may  be  disputed. 

For  fifty  years  or  more  foundrymen  have  added  steel 
to  iron  in  the  ladle,  while  comparatively  few  melted 
slight  amounts  of  steel  in  the  cupola. 

A  patent  was  granted  in  England  more  than  fifty 
years  ago  on  a  cupola  mixture  which  contained  only  10 
per  cent,  wrought  scrap.     Major  McDowell  was  quite 


Micrograph   No.  5 
Thin  end  of  wedge  No.  2. 

the  Steel  loses  its  identity  and  is  only  grey  iron.  They 
forget  that  pig  iron  is  used  to  make  steel,  and  wliile  the 
iron  loses  its  identity  they  call  the  resultant  metal 
"steel." 

Foundrymen  and  engineers  have  also  been  advised 
"east  iron  is  cheap,  and  heterogeneous,  therefore  use 
heavier  sections."  This  dictum  has  many  followers,  who 
are  led  to  believe  o?ie  standard  mixture  should  be  used 
for  the  entire  heat,  whether  castings  are  light,  medium, 
or  heavy. 

Microphotographs  of  Wedyes  showing  Fallacy  of 
Casting  Different  Sections  from  one 
♦     G-rade  of  Metal 

An  experiment  which  the  author  believes  will  prove 
of  great  interest  to  foundrymen  is  what  is  called  "the 
wedge  test."  A  pattern  is  made  16  in.  long  2  in.  square 
on  one  end,  tapered  to  a  feather  edge  2  in.  wide  similar 
to  a  wedge.  A  few  are  moulded  and  cast  from  several 
different  mixtures,  corresponding  to  the  metal  poured 
in  the  various  castings.  The  wedges  are  broken  at  sec- 
tions which  correspond  to  different  sections  of  ca.stings 
and  the  fracture  noted.  It  will  prove  that  it  is  a  serious 
mistake  to  pour  castings  of  different  sections  of  one 
mixture. 
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If  it  is  learnt  that  the  metal  of  i^,l,  oi*  II/2  in.  thick- 
ness produces  a  satisfactory  structure  for  certain  cast- 
ings tha*:  require  density  to  resist  air,  water,  or  other 
pressure,  it  is  well  to  have  analyses  made  of  tlie  castinp 
and  duplicate  mixtures  for  future  work  of  that  char- 
acter. 

To  i)rove  tlie  importance  of  suitable  mixtui-es  for 
various  sections  the  author  cast  three  wedge  testbars  Hi 
in.  sc}.  at  large  end,  tapered  to  a  thickness  of  3/l()  in. 
Table  I.  gives  the  analyses  of  mixtures,  and  it  will  l)c 
noted  that  one  is  a  straight  grey-iron  mixture  and  tlie 
otlier  two,  semi-steel,  containing  10  and  25  i)er  cent, 
steel  respectively. 

Tablk  I. — AiHiliiscs  of  Test    Wahjes 

Wedge 

No.  Material.  Si.        Si.         P.       Mn. 

1  Grey   iron 2.50     O.lKi     0.70     0.50 

2  10  per  cent,  semi  steel     2.25     O.lKi     0.53     0.53 

3  25  per  cent,  semi-steel     3.00     0.085     0.40     1.05 
These  wedges  were  examined   under  a  high-pow{>red 

microscope  and  microphotographs  made  of  each  at  the 
largest  end,  2  in.  sfj.,  and  tlie  thinnest  section,  approxim- 
ately 3/16  in. 

Micrograph  N(j  1  was  taken  from  the  2-in.  si],  end  of 
cast-iron   bar. 

The  massive  black  flakes  are  grapliite;  the  bhuk  hair- 
lines or  nework  are  lioundaries  of  white  ferrite    (jmre 


pearlite.  Here  and  there  are  small  segregations  of  wbal 
appears  to  be  manganese  sulphide. 

No.  5  is  a  tliin  section  of  tlie  same  bar  as  No.  4  —  the 
extreme  light  end   of  wedge. 

The  light  constituent  is  cementite.  conduned  carbon, 
Ee.C.     The  dark  constituent  is  jiearlite. 

No.  ()  is  of  the  same  metal  as  Xos.  4  and  5,  but  at  a 
])oin'  where  metal  was  chilled  and  the  white  blends  into 
the  grey. 

Light  constituent  is  ccincnlitc;  ilark  conslitueid  is 
]iearlite. 

No.  7  is  taken  fi-om  the  heavy  end  of  semi-steel,  25 
per  cent,  steel,  wedge.  Compare  this  with  No.  1  and  note 
the  difference  in  size  of  black  graphite  carl)on  flakes. 
The  light  patches  at  boundaries  of  flakes  are  cementite 
not  entirely  broken  up.  The  main  body  of  dark  grey  is 
matrix  of  pearlite. 

It  must  be  understooil  thid  the  author  d<jcs  not  advi.se 
scmi-.steel  of  this  analysis  for  castings  2  in.  thick,  but  in 
carrying  out  the  main  idea  of  showing  structure  of  metal 
at  different  sections,  it  was  considered  bes'  to  include 
semi-steel  of  25  per  cent,  steel. 

Microphotogra]di  No.  8  was  made  from  the  same  bar 
as  No.  7  at  the  extreme  furthest  end.  and  metal  is  of  the 
same  analysis. 

The  light  constituen"^  is  c<'mentite;  dark  constituent 
is  iiearlite. 

The  semi-steel  bar  from  whicli  .\os.  7  and  8  were  made 


Micrograph    No.B 
Intermediate    position 


Micrograph    No.    7 
Thick   end   of   wedqe    No 
25   per   cent   semi-steel 


Micrograph     No.    8 
Thin   edge  of  wedge    No.  3 


iron)  grains  which  form  the  main  body  of  matrix.  Here 
and  there  are  islands  of  phosplude  eutectic,  which  some- 
what resemble  a  herring-bone  structure. 

Micrograph  No.  2  was  made  from  the  same  bar  as  No. 

1  at  "he  extreme  end  where  the  metal  is  as  cast  approxim- 
ately 3/16  in.  The  magnification  of  No.  2  is  the  same  as 
No.  1,  but  can  one  imagine  it  being  of  the  same  chemical 
analysis  ? 

The  light  constituent  is  cementite  with  dark  patches 
of  pearli!^e.  The  metal  was  veiy  hard  and  brittle;  in 
fact,  it  was  so  hard  that  on  the  very  thinnest  edge  it 
was  partl.y  chilled. 

Micrograph  No.  3  was  made  from  the  same  bar  as  No. 

2  at  the  section  where  the  white  chilled  par!:  appeared  to 
be  mingling  with  the  grey. 

Micrograph  No.  4  was  taken  from  the  2-in.  sq.  end  of 
the  semi-steel,  10  per  cent,  steel,  wedge.  Wliile  the 
silicon  and  phosphorus  are  somewhat  lower  than  in  tlie 
grey-iron  wedge,  the  black  graphite  carbon  flakes  are 
not  so  large  and  are  surrounded  by  white  ferrite,  the 
latter  bounded  by  a  dark  grey  main  body  or  matrix  of 


is  being  used  for  small  pistons  which  are  about  %-in. 
thick  when  cast  and  3/22-in  when  machined. 

Medium  Phosphorus 

While  it  is  well  to  aim  for  the  very  lowest  phosphorus 
in  certain  mixtures,  yet  there  are  foundrymen  who  canno" 
follow  this  suggestion,  owing  to  the  lack  of  materials 
low  in  that  element,  and  in  that  event  it  should  be  re- 
membered tha\  due  to  the  small  amout  of  phosphorus 
in  steel — 0.02  to  0.06  per  cent. — the  more  steel  used  the 
less  phosphorus  in  the  ca.sting. 

The  founder  should  aim  to  use  every  iiound  of  steel 
scrap  in  his  mixtures  that  the  section  'o  be  poured  will 
carry,  especially  for  castings  which  nmst  stand  hydraulic 
or  other  tests. 

Assume  the  mixture  required  is  50  per  cent,  pig  and 
50  per  cent,  scrap,  and  the  es'imated  analysis  of  pho.s- 
phorus  is  1.00  per  cent.  For  every  5  per  cent,  steel 
added,  take  out  5  per  cent,  pig  or  return  .scrap,  and  this 
will  reduce  phosphoru.s  0.05  per  cent.,  leaving  0.95  per 
cent.    This  is  set  out  in  Table  II. : — 
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Ncivember,  VJ'I'I 


Per  cent. 
steel  ill  mixture, 

10 
15 
20 
25 
30 
35 
40 
45 
50 


Per  cent, 
approximate  |)lios- 
]ihorus  in  mixture 

0.90 

0.85 

0.80 

0.75 

0.70 

0.65 

0.60 

0.55 

0.50 


The  'otal  earboii  in  semi-steel  is  luf>'lier,  and  the  silicon. 
sulphur,  and  phosphorus  lower,  that  is,  with  the  same 
melting-  condition,  than  if  the  same  percentage  of  the 
best  charcoal  or  cold-blast  pig  had  been  used  instead  of 
steel  and  with  different  mePing  conditions. 

Steel  breaks  up  the  graphitic  carbon  flakes  into  gran- 
ular form,  because  as  the  steel  absorbs  up  to  5  per  cent, 
carbon,  a  higher  temperature  Is  produced  in  the  melting- 
zone,  and  with  the  extremely  high  temperature  and  -the 
me'a'l  being  purer  than  grey  iron,  as  it  contains  less  sili- 
con and  phosphorus  and  more  manganese,  it  is  freed 
from  impurities  or  gases,  which  insures  a  close-grained 
metal  leaving  no  interstices  for  large  carbon  flakes. 

It  is  not  the  carbons  that  make  semi-steel  better  and 
stronger  than  grey  iron,  but  the  lower  silicon  and  phos- 
l)liorus  that  may  be  used,  section  for  section,  therefore 
many  engineers"  and  machinists  prefer  semi-steel. 

Heretofore,  if  grey-iron  castings  of  y^-to  %-in.  section 
were  to  be  cast,  the  founder  would  insist  on  high-phos- 
jihorus  iron,  but  there  are  thousands  of  tons  of  senii- 
steel  every  dav  for  light  eastings,  with  3/16-to  %-in. 
sections,  with  only  0.20  to  0.40  per  cent,  phosphorus,  and 
practical  foundrymen  are  frank  in  saying  it  is  the  hot- 
test metal  ever  seen. 

Of  course,  the  high  manganese  partly  offsets  the  lower 
silicon  and  phosphorus,  and  with  a  fair  percentage  of 
combined  carbon,  one  would  expect  the  metal  to  be  duller 
ill  the  ladle  and  harder  in  the  castings. 

Steel  in  its  descent  in  cupola  is  absorbing  carbon  from 
coke,  and  immediately  before  reaching  melting  zone  it 
contains  so  much  carbon  (up  to  5  per  cent.)  that  it  is  not 
steel  of  commerce  but  a  high-carbon  metal  that  mechan- 
ically increases  its  temperature  even  above  that  of  the 
melting  zone,  which  decreases  its  melting  point.  We 
claim  most  emphatically  that  when  good  melting  condi- 
tions exist  steel  melts  first. 

Scientific  Melting 

AVhen  steel  is  used  in  cupola  mixtures  the  entire  charg- 
ing and  melting  conditions  must  be  clianged,  especially 
the  inanner  of  lighting  cupola  and  i)i-eparing  it  for 
charging. 

Steel  mixtures  niu.st  be  handled  tliffereiitly  than  iron, 
both  liefore  and  after  melting.  The  cupola  should  be 
hot,  and  care  is  required  in  charging;  in  fact,  the  au- 
thor's slogan  for  years  was:  "Semi-steel  must  be  mixed 
with  brains,"  because  the  proper  tuyere  areas  and  blast 
l)ressures  have  much  to  do  with  the  success  or  failure 
of  it. 

It  has  been  stated,  and  the  author  believes  i1  is  a  taet, 
tha'  casting  temperature  is  the  secret  <il'  good  semi-steel. 
for  without  the  proper  melting  and  pouring  teiii|)era- 
tures  mixtures  are  not  wortli  the  paper  tliey  ai'c  written 

(in. 

Melting  eonditions  in  the  steel  foundry  are  a|ipniaehcd 
at  an  entirely  different  angle  from  that  of  the  iron 
foundrv.     In'  the   steel   foundry    the   melter   in   charge 


usually  has  many  years'  practical  experience  as  a  third 
and  second  hand,  and  must  have  a  knowledge  of  furnace 
construction  before  given  the  opportunity  to  melt  steel. 
But  what  a  difference  in  the  iron  foundry! 

The  steel  melter  is  told  what  percentage  of  elements 
is  desired  in  his  steel,  and  he  calculates  his  charge  ac- 
cordingly. Later,  as  the  heat  progresses,  he  is  guided 
by  the  actions  and  reactions  taking  place  in  furnace,  and 
then  decides  what  percentage  of  the  deoxidisers  (silicon, 
manganese,  or  other  alloys)  is  necessary  to  produce 
steel  within  the  specifications,  but  he  never  a'^tempts  to 
melt  steel  in  a  cold  furnace. 

What  a  difference  the  author  found  when  he  first 
began  i  sing  steel  in  tlie  iron  foundry  I  Like  the  major- 
ity of  foundrymen  of  those  days,  he  thought  he  knew 
all  about  a  cupola,  although  his  foreman  claimed  to 
know  a  great  deal  more,  but  between  them  scant  atten- 
tion was  given  to  the  cupola  operation.     Why? 

Tiie  cupola  was  there.  It  melted  iron  every  heat  and 
had  done  so  for  man.y  years.  Therefore  the  author  be- 
lieved the  men  in  charge  must  understand  the  process, 
or,  if  they  did  not,  the  foreman  would  tell  them.  But 
did  they?  They  knew  how  to  melt  iron,  but  the  science 
of  melting  and  the  knowledge  of  cupola  details  -was,  and 
is,  sadly  lacking  in  many  shops,  even  to-day. 

High  blai^t  oxidises  a  large  amount  of  manganese, 
silicon,  and  carbon.  By  lowering  the  total  amount  of 
carbon  a  higher  percentage  of  combined  carbon  is  ob- 
tained wliich  increases  he  percentage  of  oxygen,  nitrogen 
and  oxides — all  of  which  have  caused  many  to  condemn 
semi-steel. 

To  make  real  semi-steel,  one  must  be  familiar  with  the  ' 
fundamentals  of  scientific  melting  and  the  use  of  steel 
scrap  in  cupola  mixtures. 

High  carbon  is  more  essential  than  high  silicon  in  thin 
sections  for  all  metal  tested  to  air  or  water  pressure, 
hence  the  silicon  may  carried  much  lower  than  is  pos- 
sible in  like  sections  of  grey-iron  castings. 

But  how  eas>-  it  is  to  make  this  assertion  look  absurd 
and  untrue  I  The  majority  of  foundrymen  have  never 
paid  much  attenion  to  melting  steel  scrap  in  the  cupola, 
and  when  doing  so  generally  follow  someone  else's  ad- 
vice, who  probably  does  not  know  any  more  about  it 
than  they. 

They  charge  the  stetd  in  the  cupola  without  a  thought 
concerning  its  melting,  that  is,  they  do  not  pay  atten- 
tion to  whether  high  or  low  blast  is  used.  If  high  blast 
is  used  the  resultant  metal  is  condemned.  It  has  been 
proved  that  while  steel  could  be  melted  in  any  cupola, 
s'ill  the  metal  was  not  to  be  depended  on,  unless  good 
melting  conditions  existed. 

Ainiealcd  Semi-Steel 

Some  years  ago  a  concern  using  both  steel  and  mal- 
leable castings  desired  to  i)i-oduce  a  more  satisfactory 
metal  fm-  their  |)roduet.  This  company  manufactured 
a  line  of  tools  for  "he  hardware  and  automobile  trade. 
An  investigation  proved  that  neither  the  best  malleable 
nor  steel  castings  gave  them  the  desired  results,  and  our 
study  of  the  treatment  given  both  malleable  iron  and 
steel  castings  led  the  author  to  believe  a  more  suitable 
metal  could  be  made  of  annealed  semi  steel. 

Aiinealcil  semi  steel  is  preferable  to  either  cupola  or 
standai-d  malleable  iron  tor  certain  casting.s,  as  different 
])erci'ntages  of  steel  may  be  used,  depending  on  section 
and  strength  reiiuired.  It  may  be  hardened  and  temp- 
ered, and  the  tensile  strength  is  considerably  greater 
than  the  best  malleable  iron. 
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This  Directory  is  published  in  J.e  inieresi^  ^~  our  readers, 
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information. 

Acciuunlators,  Hydraulic: 

Smait-Turiier    Machine    Co..    Hamilton.    Ont 
The  Dominion  Steel  Products  Co..  Ltd..  Brantford,  Can. 
Air   CouipreBsors: 

it.    T.    Gilman    &   Co..    Montreal. 
Alnminnm; 

A.  C.   Leslie  Co..  Ltd..  Montreal. 
Angle  Bars: 

Steel    Comjianv   of   Canaa,    Ltd.,   Hamilton,    Ont. 

United  States  Steel  Products  Co.,  Montreal. 
BarlKd    Wire    (xalvanized: 

British    Empire   Steel   Corporation,   Ltd. 

Steel    Companv    of    Canada,    Ltd..    Hamilton.    Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Anchor   Bolts: 

Steel    Company   of   Canaa.    Ltd..   Hamilton,    Ont. 
Axles,  Car: 

Nova   Srotia    Sleel   *   Co.tI    Co..   Limited.    New    Glasgow,    N  S. 

United  States  Steel  Products  Co..  Montreal, 
Axles,   IiOGomotive: 

British    Empire   Steel   Corporation.   Ltd. 

.Vov.T    Siolia    .■-llepi    .V   Co;il    <'o.    Limited.    New    Glasgow.    N.S 

United  States  Steel  Products  Co.,  Montreal. 
&  trrel  Stock  (Black  Steel  Sheets): 

Reiip<-:i    Iron   X.-    Steel    Co.    Rnffalo.   N.T. 

Steel   Co.  of  Canada,   Ltd..  Hamilton.  Ont. 
«  .rs: 

British   Empire   Steel   Corporation.   Ltd. 

Dominion    Iron    &   Steel    Coy..    Ltd..    Sydney.    N.    S 

United  States  Steel  Products  Co..  Montreal. 
Itnrs.  Iron  &  Steel: 

British    Empire    Steel   Corporation,   Ltd. 

Manitoba   Steel  &   Iron  Company 

Canadian    Western    Steel   Co.,   Calprary,   Alta. 

Dominion    Iron    &   Steel   Coy..    Ltd..    Sydney.    N.    S 

Fergiison   Steel  &  Iron   Co..  Buffalo,  N.Y. 

The    Steel    Comp.nny    of    Canada.    Hamilton.    Ont 

Real.'.   McCarthy   &   Ropers.   Buffalo.   N.Y. 

Nov.i  Scotia  Steel  &  Coal  Co..  Limited,    New   Glaseow.    N  S 

Canadian  Drawn  Steel  Co..  Ltd..  Hamilton.  Out. 

Canadian   Tube  &  Iron  Co..  Ltd..   Montreal. 

Leslie.    A.    C.   &   Co.   Ltd..   Montreal. 

Steel   Co.   of  Canada,   Ltd.,  Hamilton,  Ont. 
Bars.   Steel: 

British   Empire   Steel   Corporation.    Ltd. 

Dominion    Iron    &    Steel   Coy..    Ltd..    Sydney.    N.    S. 

Nova    Scniia    Sleel    .t    Coal    Co..    Limited.    New    Glasgow.    NS 

Steel   Co.   of  Canada.   Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Billets,    Blooms    and    Slates: 

British   Empire   Steel   Corporation,    Ltd. 

Dominion    Iron    &   Steel    Coy..    Ltd..    Sydney,    N.    S. 

Nova    Scolia    Steel    *    Coal    Co..    Limited.    New    Glasgow.    NS 

Steel    Companv    of   Canada.    Ltd..    Hamilton,    Ont. 

United  State 


Steel  Products  Co.,  Montreal. 


Belfinf,  Robber: 

Dmilop    Tire    &    Rubber   Goods    Co., 


I,td..    Toronto,    Out 


British   Empire    Steel   Corporation.   Ltd. 
Dominion    Iron    *    Steel    Coy..    T,td.,    Sydney.    N.    S 
Steel   Company    of   Canada.   Ltd..    Hamiilton,    Ont. 


Binders,  Core: 
Hvde  .<■   Sr 


Montreal,  Quf 


s.  Steel: 
MacKinnoi 
Reid   ,<t    Rr 


1   Steel  Co..  Ltd.,  Sherbrooke.  Que. 

own  Slriictiiral  Steel  &  Iron   Works,  Ltd..  Toronto 

■rnrniito    Iron    Works,    Toronto.    Ont. 
Black  Steel  Sheets: 

B    &  S.   H.  Thompson  &  Co.,   Ltd. 

Seneca   lion   &   Steel    Co.    Buffalo.    N.Y. 

Leslie  &  Co..   Ltd..  A.    C.   Montreal.   P.    Que. 

Steel   Co.   of  Canada.   Ltd..  Hamilton,  Ont. 
Blooms  &  Billets: 

AlEoma   Steel  Corp..   Ltd.,   Sault  Ste.    Marie. 

British    Empiie    Steel    Corporation.   Ltd. 

noniiniori     Foundries    &    Steel.     Ltd.,     Hamilton.    Oni 

Dominion    Iron    &   Steel    Coy..    Ltd..    Sydney.    N.    S. 

Steel   Co    of  Canada.   Ltd..  Hamilton.  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Boilers:  ^, 

SlerlinET   Engine    Works,    Winnipeg,    Man. 

R.   T.   Gilman   &  Co.,   Montreal. 

Bolts:  „  „ 

Baines   .«•    Peckover.    Toronto.    Ont. 
^ippI    t^o    of   Canj.da     Ha    >ilton.   Ont 
Canadian    Tube   &   Iron    Co..    Montreal.    PQ 

Bolts.   Railway: 

British   Empire   Steel  Corporation.   Ltd. 

Nova    Scotia    .^teel    &   Coal    Co..    Limited      New    Glasgow.    N  S 

Steel   Co.   of  Canada,   Ltd..  Hamilton,   Ont. 

Rnlts.    Nnts.   Rivets: 

(^onKdiar.      Tnho      «      I"-""      nr.         T.Irt         \fnr,tr=oi 
ptpol    (-nmnnnv    of    Canada.    I^td  .    Hamilton.    Ont 

Box    Annealed    Steel    Sheets: 

R     ,t   S     H.   Thompson    &  Co..   Ltd. 
Seneca   Iron    &   Steel    Co.    Buffalo.    NY 
Qniglev  Furnace   Specialties   Co.    New   York 
Dominion    Foundry    Supply   Co..    Ltd..    Montreal 
Steel   Co.   of  Canada,    Ltd.,  Hamilton.  Ont. 


Buyers  who  are  unable  to  find  out  what  tbey  des.re  nr 
who    in    all   probability,    will    be   able    to    givi.    the     Rm  .'  ■•' 

Brass  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co..   Ltd.,   Toronto.   Ur' 
Brick-insnlatingr: 

Quigley  Furnace  Specialties   Co..   New   York. 

Dominion  Foundry  Supply  Co.,   Ltd.,   Montreal. 

Bridges: 

Hamilton  Bridge  Works  Co..  Ltd..  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brnshes.  Foundry,  Core: 

Hyde  &  Sons,   Montreal.  Que. 

Buildings,  Metal: 

Pedlar  People,  Limited,  Osbawa,  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton,  Ont. 

Carriers : 

Canadian    Mathews  Gravity  Carrier  Co..   Toronto.  Onr 

Gaskets,  Rubber: 

Dunlop   Tire  &   Rubber   Goods  Co..    Ltd..   Toronto.    C^t 

Cast  Iron  Pipe: 

National   Iron   Corporation.  Ltd..   Toronto 
Hyde   &   Sons.   Montreal.   Que. 
Canada  Iron  Foundries.  Montreal. 


Castings,  Brass: 

Wentwnrth    Mfg.    Co.    Limited.    Hamilton.    Ont. 
Algoma  Steel  Corp..   Ltd.,  Sault  Ste.   Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Bronze: 

Wentworth    Mfg.    Co.,    Limited.    Hamilton.    Ont. 
Algoma  Steel  Corp..   Ltd..  Sault  Ste.   Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can 

Castings,  Gray  Iron: 

Canadian    Steel    Foundries.    Ltd,    Montreal    P.Q 
Electrical   Fittings  &  Foundry.   Ltd.,  Toronto.  Cvit. 
Algoma  Steel  Corp..   Ltd..  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Crt>. 

Castings,   Nickel   Steel: 

Hull    Iron   and   Steel    Foundries,   Ltd.,   Hull,   P.Q. 
Canadian    Steel    Foundries.    Ltd..    Montreal    P.Q. 
Algoma   Steel  Corp..   Ltd.,  Sault  Ste.   Marie. 
Dominion    Steel    Foundry   Co..    Hamilton,   Ont. 
.Toliette  Steel  Co.,   Montreal,  P.Q. 

Castings,  Gray  Iron: 

Reid  &  Brown  Structural  Steel  &  Iron  Work*,  Ltd.,  Tn 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 

Castings.   Malleable: 

Canadian    Steel    Foundrie.s.    Ltd..    Montreal    PQ 
Algoma  Steel  Corp..   Ltd.,  Sault  Ste.  Marie. 

Castings.   Steel: 

Dominion   Foundries  &  Steel,   Ltd.,  Hamilton,   On'. 
Algoma   Steel  Corp.,   Ltd.,  Sault  Ste.   Marie. 

Cement.  High  Temperature: 

Quiglej'  Furnace   Specialties   Co.,    New   'iorK. 

Dominion  Foundry   Supply  Co..  Ltd.,  Montreal. 
Cbrome: 

American    Refractories   Co. 

Chemists: 

Toronto  Testing  Laboratory,  Ltd.,  Toronto.  Out 
Milton    Hersev    Co.,    Ltd.,    Montreal. 
Charles   C.    Kawin    Co,    Ltd..    Toronto. 

Chucks  ^attae  and  Borintr  Mill: 

The  Dominion  Steel  Products  Co.,  Ltd.,  BranWord,  Cj 

Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co..  Fostorla.  Ohio.  U.S.A. 
United  States  Steel  Products  Co..  Montreal. 


Concrete  Hardener  and  Waterproofer; 

Beverldge    Supply    Company.     Limited. 


Consnltln?    Gngineere: 

W,  E.  Moore  &  Co..  Ltd.,  Plttaburp,  P» 
wr    s    Tvler  Co.  Cleve'and 
Canada  Furnace  Co..  Ltd..  Port  Colbome 
A     c    Leslie  *  Co.,   Ltd..  ifontreal.  PQ 
.qtpp]    Co.     of    Canada,    Hamilton.    Ont. 

Ph»e  Riveted  Steel: 

Toronto    Iron    Works,    Toronto,    Ont 
MacKinnon   Steel  Co.,  Ltd..  Sherbrooke.  Que 
ITnited  States  Steel  Products  .Co..  Ltd..  New  York 

Piston  Rod  Packing.  Knbber  &  Snok: 

Dunlop  Tire  *  Rubber  Goods  Co..   Ltd.,  Toronto,  Ont 
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It  is  the  author's  belief  that  annealed  semi-steel  will 
supersede  cupola  malleable  for  eastings  more  than  i/4-in. 
thiek,  and  even  now  several  railroads  are  investigating 
its  adaptability  for  castings  over  i/2-i"-  section,  as  the 
tensile  strength  will  min  from  25  to  30  tons. 

The  cost  of  producing  annealed  semi-steel  in  compar- 
ison with  malleable  iron  will  depend  on  the  tonnage 
melted  per  day,  but  we  believe  that,  ton  for  ton,  annealed 
semi-steel  would  cost  less  than  the  best  malleable  iron. 

Annealed  semi-steel  is  white  when  cast.  It  is  annealed 
from   three   to  seven   days,   depending  on   the   sections. 


and  recent  experiments  of  heat  treatments  lead  to  the 
belief  that  quite  a  reduction  of  time  will  be  experienced 
during  the  annealing  period. 

Foundrymen  who  lack  sufficient  confidence  to  make 
semi-steel  instead  of  straight  grey-iron  mixtures  will 
hardly  be  expected  to  believe  tha'  some  of  the  castings 
made  are  cast  of  annealed  semi-.steel.  This  metal  Is 
made  in  the  cupola,  and  is  very  good  for  wearing  pur- 
poses, but,  of  course,  will  not'  stand  shocks  like  alloy 
steels.  Annealed  semi-.steel  is  very  homogeneous,  will 
twist  or  bend,  may  be  hardened,  will  s'and  very  high 
polish,  and  wears  extremely  well. 


The  Iron  Ore  on  Belcher  Ishmds 


There  has  just  been  published  by  the  Geological  Sur- 
vey, Ottawa,  a-s  Summary  Report,  1921,  Part  E,  Iron- 
bearing  Bocks  of  Belcher  Islands.  Hudson  Bay.  by  (1.  A. 
Young.  This  report  of  61  pages,  witli  thi'ee  sketch  maps, 
gives  in  its  first  three  sections  a  comprehensive  account 
of  the  geological  occurrence  of  the  extensive  beds  of  iron 
formation,  and  in  its  final  chapter  a  non-  echnical  dis- 
cussion of  the  economic  features  of  the  case. 

The  iron  formation  is  of  the  banded  siliceous  type 
common  in  Ontario,  300  to  450  feet  in  thickness.    It  is 


underlain  immediately  by  quartzite,  and  beneath  that 
by  slate  and  limestone.  Above  it  in  the  sedimentary 
series  is  ellipsoidal  basalt,  from  which  it  is  separated, 
however,  by  a  thick  sill  of  diabase  intruded  uniformly  at 
the  juncture  of  iron  formation  and  basalt.  The  rocks 
have  been  folded  into  a  succession  of  anticlines  dipping 
at  various  angles  up  to  the  vertical,  along  the  eroded  tops 
of  which  the  iron  formation  now  is  exposed.  These 
north  and  south  folds  give  to  the  Belcher  Islands  their 
elongated  shape.  It  is  suggested  tjiat  the  sedimentary 
rocks  are  Animikean  in  age. 


BELCHER  ISLANDS 
HUDSON  BAY 

Iron  Formation  underlies  150 
square  miles  of  land  surface  on 
the  eastern  side. 


J k. 


Bj  CourtMY  of  the  Geological  Survey. 
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Cranes.  Electric  TravaUlnir: 

••^ottheiii   Crane    Works.   Ltd..    Walltervllle.   Oiii 
Cranes,    I.ocomotlT«: 

.N'oitiierri    Crane    Works.    Wallierville.    Out 
Cranes,    TraveUing,   Electric,   and   Hand   Power: 

Norlhern    Crai.e    Works,    Walkerville.   Ont. 

Canadian    Falrbiinks-Mor.^e  Co..    Ltd.,   Montreal 

Voltn    Mfg.   Co..   Welland,  Ont. 


Crnolbles: 

Hyde  .%   Sofj.s.    Montreal.   Qne. 

Cnpolaa: 

Nortliern    Crane    Work.s.    Walkerville,   Ont 

Uiipolas,  Foundry: 

Norlliern   Crane    Work.s.    Md.    Walkerville, 

Onl 

Dump-proof  Coating-: 

Beverldge     Supply     Company,     Limited.     Montreal. 


Derricks: 

It.    'I',    (illnian    &    Ct; 


Cai 


-Mr 


Mc 


.1.     !■« 


Drop  rorging: 

■Steel    Company    of   Canada,    Ltd.,    Hamilton.    Ont. 
I   uuip   Cars: 

RI<Klnnon    Shell    Co.,    Slierbrooke. 

K     T.    Cilnian    .^    Co.    M,inlieal. 

Uiist  Arresters  (for  TumbUng  Mills): 

Nniiliern   Crane    Works,    Walkerville.    Ont 

Dynamos  &  Electrical  Supplies; 

Can.   Ceneral   Electric  Co.  of  Canada,    Ltd.  loion 
Electrical    Fittings   &    Fonnilry,    Lt<l..    Toronto 
Volla    Mfg.    Co,    Welland,    Ont. 

r'ectro-PIating: 

Wentnortli     Mfg.    Co.     LInilled.     Hamilton.    0,.l 


I  III 


illl 


Engines — Heavy  Oil; 

Tlie  Dominion  Steel  Products  Co.,  Ltd.,  Brantford.  Can 
enameling  Finish  Steel  Slieets: 

Seneca    Iron    H  Steel    Co.,    Buffalo.    N.T. 

Pans: 

Smart-Turner    Machine   Co..    Ltd,    Hamilton,   cu- 
Fence  Staples: 

British    Empire   Steel   Corporation,    Ltd. 
lanadlan    lube  &    Iron   Co..   Ltd..    Montreal 
Dominion    Iron    *    Steel    Coy.,    Ltd.,    Sydney     N     S 
Steel   Co.   of  Canada,    Ltd.,   Hamilton.   Ont. 
ITnlted  States  Steel  Products  Co.,  Montreal. 

Perro-Manganese: 

A.  C.  Leslie  *  Co  .  Lid  ,  Montreal 

Cerro-Silicon: 

A.  C    Leslie  &  Co  ,  Ltd  ,  Montreal 

Fibre,   Vulcanized: 

He\ernlge     Supply     Company,     Limited,     Montreal. 

Fire  Buck: 

Elk    Kire    Ijrick    of   Canada,    Ltd.,    Hamilton     .^, 
Cre.-cejii     Refractories    Co.,    CurwensviUe,    Pa     USA 
ironton   Fire  Brick  Co.,  The,  Ironton,  Ohio 

F.re  Brick  Cement: 

Leslie  &   Co.,   Ltd.,  A.   C,   Montreal,   P.    Que 
.NauouM.    Fireproofing  Co.   of  Canaila.    I. in       i',.,,, 

HV.I^     .V.      Sons       Motl>l-«ol 

Quigley   Furnace   Specialties   Co.,    New   York 
nonunion   Foundry   Supply  Co.,   Ltd.,   Montreal. 

Fire  Brick,  Jolntless: 

lieveridge     Supply     Company,     Limited,     Montreal. 
Flooring  Uaterlals: 

Beveridge     Supply     Company,     Limited,     Montreal. 
Fluorspar: 

Canadian   Industrial    Minerals.   Ltd.,  Toronto    Ont 
Forglngs: 

.Nova  Scotia   Steel  &  Coal   Co..   Limited.    New   Glasenu     N  <a 

Steel   Co.   of  Canada.   Ltd.,  Hamilten    Ont  ^'^^B"^  ■   N.s 

United  States  Steel  Products  Co.,  Montreal 
rorgings.  Manna: 

■anada  Foundries  &  Forgings  Ltd..  Welland    Ont 

.Steel   Co.   of  Canada,   Ltd.,   Hamilton,  Ont.      ' 

United  States  Steel  Products  Co.,  Montreal. 
Forgings,    Automobile: 

Canada  Foundries  &  Forgings  Ltd..  Welland    Ont 
ForiringB.   Iron   and  St««l: 

British    Empire    Steel    Corporation,    Ltd. 

Dominion    steel    Foundry    Cc,    Ltd.,    Hamilton     Ont 

.Nova  Scotia  Steel  &  Coal  Co..  Ltd.,  New  Glarsgow     Ns 

Dominion    Steel    Foundry   Co.   Hamilton.   Ont. 

Steel   Co.   of  Canada.   Ltd..   Kamilton,  Ont 
Forgings,  Drop  &  Iiocomotlve: 

Canada  Foundries  &  Forgings  Ltd.,  Welland    Ont 

Steel   Co    of  Canada.   ltd.,    Hamilton.   Ont. 


Buffalo,    N.T. 


Welland,  Ont. 
Walkerville,   Ont. 


Welland,  Ont. 
Walkerville,    On 


foundry  SnppUes: 

Hyde  &   .-5011S.    .Montreal,   Que 
Furnaces,  Annealing: 

Canadian    i iiciiierator   Co..    Ltd,   Toronio,    Km 

Pittsburgh   Electric  Furnace  Corp. 
Vumaces,   Blast: 

Torunto    lion    Works.   Toronto,  Onl. 

Pittsburgh  Electric  Furnace  Corp. 
Furnaces,  Forging, 

Canatlian    Incinerator   Co.,    Ltd.,   Toronio.   Onl. 

Pittsburgh  Electric  Furnace  Corp. 

Pn.rnace,  Electric  Eciuipment: 

Pittsburgh  Electric  Furnace  Corp. 

Furnace  Iilnlngs: 

Quigley  Furnace   Specialtias  Co.,    New    York. 
Dominion  Foundry   Supply  Co.,   Ltd.,   Montreal. 

Furnaces,  Electric: 

W.  E.   Moore  &  Co..  Ltd.,  Pittsburg,  Pa. 
I'ittsburgh  Electric  Furnace  Corp. 
V'olta  Mfg.  Co.,  Welland,  Ont. 

GarJstcr: 

American    Refractories    Co. 
Glass  and  Fin  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,   Fostoria,   Ohio,   U.S  A 
United  States  Steel  Products  Co.,  Montreal. 
Gear  Boxes,  Reduction: 

Hamillon  Gear  &  Macliine  Co.,  Toronto,  Ont. 
Hull    Iron    &    Steel    Foundries.    Ltd.,    Hull,   P.O. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford    Can 
Smart-Turoer    .Machine    Co.,    Ltd.,    Hamilton. 
Gear  Drives — Herringbone: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford    Can 
Gear  Cutting  Machinery:  ' 

Hamilton   dear  &   Machine  Co.   Toronio,  Ont. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can 
Smart-Turner    Machlt.e   Co.,    Ltd.,    Toronto,    Ont. 
Hardware; 

Heals,    McCarthy    &   Rogers 
Hoists: 

R.    T.    Oilman   &   Co.,    Montreal. 
Hoists,  Air: 

Canadian   Mead-Morrison  Co., 
Northern    Crane   Works.    Ltd.. 
Hu:sts,  Electric: 

Canadian   Mead-Morrison  Co., 

Northern    Crane    Works.    Ltd.. 

Hoisting  &  Conveying  Machinery: 

Northern    Crane    Works,    Walkerville.    Ont. 
Sterling    Engine    Works,    Winnipeg,    Man. 
Hoops: 

United   States   Steel    Products   Co.,    Ltd.,    New    York 
Leslie  &  Co.,    Ltd.,  A.    C   Montreal,    P.    Que. 
Hose,   Fire    &   General,  Bnbber; 

Dunlop  Tire  &   Rubber  Goods  Co..    Ltd.,   Toronio    Onl 
inirots: 

British  Empire   Steel   Corporation,   Ltd. 
I.^otinnton    Foundries  A  Steel,   Ltd.,   Hamillon,  Ont 
Dominion    Iron    &    Steel    Coy.,    Ltd.,    Sydney,    N.    s' 
I. on   Bars: 

Steel    Company    of   Canada,    Ltd..    Hamilton,    Ont. 
i^Lcujuotlves: 

K.    T.    Gill  lan    &   Co.,    Montreal. 
Mattress  and  Uroom  Wire: 

The  Seneca   Wire  &   Mfg.  Co.,   Fostoria,  Oh   j    USA 
United  States  Steel  Products  Co.,  Montreal. 
Mechaulcal   Prodncts,  Bnbber: 

Dunlop  Tire  &   Rubber  Goods  Co.,  Ltd.,  Ij.onto,   Onl 
Machinery,  Wli,  Mill 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brtntford,  Can 
Market  and  Bundling  W^lre: 

The  Seneca   Wire  &  Mfg.   Co.,   Fostoria,   Ohio,   U.S.A. 
Metal:   Expanded: 

Haius    ,K(     I'avid,    Limited.    Toronio,    Ont. 
Metals,    High    Speed   Cutting: 

Deloro    Smelting   &    Refining    Co..    Lid.,    Toronto,    Ont 
.vietals — Ignots : 

Leslie   &  Co.,    I  Id.,  A.   C,   Montreal,    P.    Que. 
Metal  Spinning: 

Wenlwortli    Mfg.    Co..    Limited,    Hamilton,    Ont. 
Magneslte: 

The  .Siottlsh-Canariian  Magneslte  Co.,  Ltd.,  Moiiiie:^ 
.\merican    Refractories    Co. 
Motors: 

R.    T.    Oilman    &   Co.,    Montreal. 
.Motors,   Electric: 

Lincoln    Electric   Co.   of  Canada.    I. id..   Tor  ..n  o. 
.Moloney  Electric  Co.   of  Canada.   Ltd..  Toionio,  Gi, 
Motor  Fuel: 

British    Empire   Steel   Corporation.    Ltd. 
Dominion    Iron    &    Steel   Coy.,    Ltd.,    Sydney,    N.    S 
Nails,   Wire   &   Cut: 

British    Empire   Steel   Corporation.    Ltd. 
.Steel    Company    of   Canada,    Ltd.,    Hamilton,    Ont. 
United  States  Steel  Products  Co.,  Montreal. 
Nuts    (np  to  4  in.) : 

Steel   Company  of  Canada.    Ltd.,   Hamilton,   Ont. 
Oxy-Acetylene  Welding: 

Oxyweld    Co,    Limited,    Toronto.    Ont. 
Packing,  Piston,  Bod  &  Sheet  Bnbber: 

Dunloo  Tire  &  Rubber  Goods  Co..  Ltd..  Toronio.  Ont 
Patent  Solicitors: 

Stanley    Light  foot,  Toronto,  Ont. 


Patterns; 


I'altern   Co..   Toronto.  Onl. 


\lgoma    Steel   Corpoi'ation.    Sault   Sle.    Marie,   Of 
lominion    Iron    c^    Steel    Co.,    Ltd..    Sydnej      •■'  r 
n    A    Haiina  &  Co.,  Cleveland.  Ohio. 
;t«ni    Co.    or  Canada.    Ltd..   Hamilton.   Ont 
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Extent  of  Iron  Formation 

The  exposures  of  iron  formation  and  of  iron  ore  are 
alonjr  the  eastern  edge  of  Flaherty  Island,  t'he  principal 
island  of  the  group,  and  a  long  peninsula  that  skirts 
its  eastern  side,  and  on  two  long  islands  tliat  parallel  this 
side  at  a  distance  of  from  six  to  twelve  miles.  The  paral- 
lel outcrops  of  iron  formation  are  parts  of  one  bed, 
folded  and  then  eroded  so  as  to  present  these  various 
exposures. 

Dr.  Young  examined  about  40  miles  of  the  outcrop  of 
iron  formation  and  observed  it  at  a  distance,  from  a 
boat,  for  an  additional  length  of  70  miles.  From  tiie 
outcrop  tjiius  determined  and  from  data  as  the  dip  of 
the  strata  he  estimates  that  at  least  150  square  miles  of 
land  surface  is  underlain,  at  no  great  depth,  by  iron 
formation.  Of  the  40  miles  of  outcrop  examined,  only 
10  miles  was  sufficiently  well  exposed  to  allow  of  the 
unreserved  statement  that  beds  of  iron  were  present  or 
absent.  With  an  unimportant  exception,  the  general 
character  of  the  iron  formation  was  the  same  through- 
out. 

The  Ore. 

"In  eacvi  area  examined  on  the  several  outcropping 
bands  of  iron  formation,  highly  ferruginous  bands  were 
found,  and  where  the  formation  was  fully  exposed  two 
or  more  such  zones  were  always  in  evidence.  In  thick- 
ness the  individual  zones  vary  from  10  feet  to  50  feet." 
Three  representative  samples  across  the  zones  gave  iron 
from  35  to  45'7,  and  silica  from  46  to  32';.  One 
sample  gave  iron  52%  and  silica  24%.  The  ferruginous 
zones  contain  lean,  siliceous  bands  capable  of  removal 
by  hand-picking,  when  the  remainder  of  the  zones  would 
reach  50%  in  iron  or  over,  and  the  silica  wiuld  be 
reduced  to  20'/  ;  but  this  Avould  be  expensive. 

It  is  probable  that  these  ferruginous  zones  owe  their 
comparatively  high  content  of  iron  to  the  character  of 
the  original  deposition  and  not  to  a  process  of  concentra- 
tion such  as  caused  the  forming  of  commercial  ore-depo- 
sits on  the  Mesabi  range.  However,  as  the  character 
of  the  iron  formation  is  not  (in  distinction  to  some 
found  in  Ontario)  such  as  to  prelude  iie  possiijilit\-  of 
concentration  by  this  means,  it  is  possible  that  "ore- 
deposits  of  commercial  grade  occur,  through  now  effec- 
tually concealed  by  a  mantle  of  drift. 

In  conclusion  Dr.  Young  points  out  that  since  the 
sedimentary  beds  are  consistent  in  character  and  regular 
m  their  disjiosition  ,  any  work  of  exploration  "should 
"^consist  of  methodical  geological  examination  of  eom])lete 
"natural  or  artificially-bared  cross-sections  of  the  iron 
"formation  made  at  intervals  along  the  course  of  each 
"outcropping  band".  Such  prospecting  he  reeommendf- 
in  preference  to  the  more  costly  diamond-drilling  which. 
in  this  case  as  usual,  should  be  resorted  to  only  when  the 
outcrops  have  been  examined  thoroughly. 


PRODUCTION  OF   IRON   AND  STERI. 

September,    1922 

Tile  monthly  report  of  the  Dominion  Bureau  of  Statis- 
tics states  that  the  production  of  piij  iron  in  September  de- 
clined 7.92  per  cent,  from  the  output  of  the  jirevious 
niontl),  the  respective  tonnages  being  27,12.3  king  tons  in 
August  as  compared  with  21.,974  tons  in  the  month  under 
review.  The  production  was  also  less  than  that  of  Sep- 
tember last  year  by  40.8  per  cent.  A  comparison  of  the 
cumulative    production    during   the    first    nine    months    of 


1922  with  that  of  the  corresponding  period  last  year 
.shows   a   deert  .ise    from    4.57.1.57   tons    to    275,989   tons    or 

39.6  per  cent. 

One  furnace  was  l)li)wn  in  at  Hamilton  and  another  at 
Sydney  while  one  of  the  furnaces  at  Sault  Ste.  Marie  was 
banked.  At  the  end  of  the  month,  then,  the  active  fur- 
naces numbered  two  at  Sydney,  one  at  Hamilton  and  one 
at  Sault  Ste.  ]Marie.  a  net  gain  of  one  furnace  over  the 
previous  month. 

Another  development  was  the  slight  increase  in  the 
several  grades  of  iron  pi'oduced  for  sale.  The  production 
of  basic  pig  iron  increased  from  6,577  tons  in  August  to 
7,991  tons  or  21.5  per  cent.  The  September  production 
intended  for  this  purpose  was  also  iugher  than  in  Septem- 
ber of  last  vear  by  58.14  per  cent.  The  foundry  ]iig  iron 
produced  for  sale  increased  from  6,296  tons  in  August  to 
6,895  tons  in  September.  The  output  of  malleable  iron 
for  sale  also  rose  from  281  tons  in  August  to  1,096  tons  in 
the  month  under  review. 

The  production  of  ferro-alloys  drojjped  slijihtly  from 
1 ,864  tons  in  August  to  1 ,834  tons  in  the  following  month. 
The  cumulative  production  during  the  first  nine  months  of 
1922  was  15.178  tons  as  compared  with  18,698  tons  during 
the  corresponding  period  of  the  previous  year. 

The  production  of  steel  in  September  declined  bv  23,373 
long  tons  from  the  output  of  59,160  tons  in  August  to  35,- 
787  tons  in  the  month  under  review.  The  cumulative  out- 
put during  the  first  nine  months  of  1921  was  477.588  tons 
as  compared  with  a  production  fo  334,835  tons  in  the  cor- 
responding period  of  the  present  year.  The  closing  of  the 
steel  plant  at  Sault  Ste.  Marie  accounted  in  large  measure 
for  the  decrease  in  production  during  September. 

The  output  of  basic  open  hearth  ingots  for  further  use 
declined  from  56,997  tons  in  August  to  33,815  tons  in  Sep- 
tember, a  decrease  of  23,182  tons  or  40.7  per  cent.  A 
small  quantity  of  electric  steel  ingots  for  further  use 
amounting  to  124  tons  was  reported  for  September  while 
none  was  made  for  direct  .sale. 

The  total  production  of  ingots  was  less  than  the  output 
of  the  corresponding  month  of  last  year  by  20,540  tons  or 

37.7  per  cent.  The  production  in  the  first  nine  months 
of  1922  was  319,943  tons  while  that  of  the  corresponding 
period  of  the  previous  year  was  459,960  tons  representing 
a  decrease  of  30.4  per  cent.  The  production  of  steel  cast- 
ings also  suffered  a  decline.  The  total  output  in  August 
was  2,204  tons  which  decreased  to  1,848  tons  in  the  month 
under  review.  The  decline  amounted  to  356  tons  or  16.15 
per  cent.  An  opposing  tendency  developed  in  connection 
with  basic  open  hearth  castings  of  which  the  production 
increased  from  208  tons  to  837  tons.  On  the  other  hand 
the  output  of  Bessemer  and  electric  grades  declined  con- 
siderablv. 


Peter  A.  Frasse  and  Co.,  Inc.,  417  Canal  Street,  New 
York,  announce  the  introduction  on  this  continent  of  a 
chemical  preparation,  at  present  in  extensive  use  in  Eu- 
rope, for  removing  rust  from  metals.  It  is  stated  that  a 
solution  of  one  part  of  this  preparation  in  25  parts  of 
water  will  effectively  remove  rust  from  iron,  steel  and 
other  metals  without  attacking  at  all  the  metal  itself.  No 
scraping  or  rubbing  is  required,  the  action  being  entirely 
chemical.  It  is  said  that  the  addition  of  a  small  per- 
centage of  the  i)re))aration  to  a  pickling  bath  of  either 
sulphuric  or  hydrocholoric  acid  will  prevent  the  forma- 
tion of  hydrogen,  which  is  now  generally  believed  to  be 
the  cause  of  pickling  brittleness  in  steel.  Tlie  addition 
of  this  substance  to  the  pickling  bath  will  likewise  gave 
50  per  cent,  of  the  sulphuric  acoid  used  by  preventing 
the  solution  of  un-oxidised  metal,  over-pickling  being  thus 
avoided. 
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EDITORIAL 


There  are  some  subjects  with  uhich  yoverniiunts  can  give  assistance,  and  their 
assistance  is  al-a;atjs  -welcomed;  but  the  mineral  industry  is  one  that  does  not  flour- 
ish under  paternalism,  and  advice  such  as  has  sometimes  been  offered  in  this  coun- 
try is  not  welcomed. 

"How  small  a  pari  of  all  that  we  endure 
Is    that     -uhich   governments   can   cause  or   cure." 
W.  G.  Miller — 1910. 


JVHY    I'LBLIC    SlRrEXTIOX? 

We  quote  toda_v,  above,  the  words  of  a  leader  in  the 
mineral  industry  of  Canada  whom  time  has  proved  to  have 
both  sound  judgment  and  prophetic  vision.  The  quota- 
tion is  apt  today  on  account  of  a  present  case  in  British 
Columbia  to  wiiich  it  appears  to  apply  with  a  force  equal 
to  that  in  its  original  context.  The  prospective  iron  ore 
industry  of  British  Columbia  is  in  danger  of  being  sub- 
jected to  highly  artificial  and  paternal  treatment,  such  as 
has  been  shown  often  to  be  in  opposition  to  the  genius  of 
British  commercial  life,  and  seldom  leads  to  a  good  and 
lasting  result,  of  maximum  benefit  to  the  community  that 
lias  footed  the  bills. 

British  Columbia  has  iron  ore,  and  plenty  of  it.  For  a 
generation  or  more,  the  owners  of  a  number  of  first-class 
deposits  of  magnetite  on  the  coast  and  coastal  islands  have 
paid  taxes  on  their  property  in  the  hope  that  there  would 
be  developed  a  market  for  it.  A  number  of  these  owners 
have  expended  large  sums  of  money  in  developing  their 
ore-bodies,  and  are  not  only  willing  but  anxious  to  realize 
on  their  investment,  either  by  selling  ore  at  a  reasonable 
rate  or  by  selling  their  holdings.  Metallurgical  coal  is 
available  at  tidewater  in  comparative  abundance.  Hydro- 
electric power  (if  that  sliould  be  required)  is  available  on 
the  mainland  at  fairly  reasonable  rates,  though  only  in 
quantities  that  might  not  be  adequate  for  large  electro- 
metallurgical  operations.  British  Columbians  do  not  lack 
the  initiative  that  leads  to  the  utilizing  of  natural  re- 
sources such  as  these.  What  is  lacking  to  stimulate  their 
use? 

Apparently  it  is  the  lack  of  an  adequate  market  that  has 
deterred  all  the  numerous  commercial  interests  that  have 
investigated  the  field,  from  investing  their  money  in  a 
Pacific  iron  and  steel  plant.  The  capacity  of  this  market 
has  been  ably  summarised  by  Dr.  Stansfield  in  his  report 
to  the  British  Columbia  government  in  1919.  It  is  nicely 
adequate  to  absorb  the  products  of  an  electric  smelting 
plant;  but  that  is  quite  a  different  dimension  from  the  re- 
quirement for  a  regular  blast-furnace  plant.  It  has  been 
proposed  to  include  in  the  market  available  for  a  smelter 


in  Britisli  Columbia,  the  western  United  States;  but  that 
is  obviously  unsound,  as  it  is  the  avowed  and  consistent 
policy  of  the  United  States  to  exclude  manufactures  from 
foreign  countries  as  soon  as  their  importation  intenferes 
noticeably  with  domestic  manufacture.  Similarly  there  is 
no  substantial  prospect  of  a  trans-Pacific  export  market, 
as  the  iron  and  steel  production  of  India,  founded  upon 
unsurpassed  resources  of  iron  ore  and  cheap  metaUurgical 
coal  and  labour,  has  commenced  already  to  demonstrate  its 
ascendancy  in  that  quarter  of  the  globe. 

There  is  no  doubt  that,  if  there  were  a  genuine  oppor- 
tunity for  lucrative  investment  in  a  modern  blast-furnace 
and  steel  plant  in  British  Columbia,  one  or  other  of  the 
iron  and  steel  firms  that  have  examined  the  field  during 
recent  years  would  have  seized  it.  There  is  likewise  no 
doubt  that  British  Columbians  can  institute  such  an  in- 
dustry—if they  are  willing  to  pay  the  price.  The  danger 
is  that  specious  argument,  directed  by  selfish  interest,  may 
blind  them  to  the  truth  and  may  commit  them  to  a  course 
that  will  add  to  their  financial  burden  without  the  cer- 
tainty of  effecting  the  end  they  all  desire.  If  the  half- 
million  population  of  the  Pacific  province  were  augmented 
to  say,  two  million  (as  it  will  be,  no  doubt,  before  the  pre- 
sent youth  of  the  province  have  reached  old  age),  then 
the  risk  of  public  funds  in  the  establishment  of  an  iron 
and  steel  industry  might  well  be  justified. 

Meantime,  it  seems  more  reasonable  to  look  for  the  es- 
tablishment of  the  much-desired  plant  by  another  means, 
more  in  accord  with  present  conditions.  A  short  time  ago 
it  appeared  as  if  the  small-scale  production  of  an  electric 
smelting  plant  might  be  feasible,  and  only  the  non-avail- 
ability of  cheap  electric  power  prevented  its  recommenda- 
tion by  Dr.  Stansfield.  It  might  well  be  that  a  commer- 
cially successful  electrolytic  process  will  be  evolved,  whose 
comparatively  small  unit  production  would  suit  the  needs 
of  British  Columbia's  sparse  population.  We  believe  that, 
until  the  province's  own  need  is  sufficient  to  absorb  the 
production  of  an  iron  and  steel  plant  of  the  regular  type, 
effort  will  be  best  expended  in  the  search  for  a  method  of 
producing  iron  from  its  ores  that  is  fundamentally  in 
accord  with  all  the  important  factors  of  the  case. 
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RESEARCJI   ASSOCIAriOi\S 

Constantly  there  is  noticed  these  days  in  the  tech- 
nical press  of  Britain  and  the  United  States  the  ac- 
complishment of  the  numerous  Research  Associations 
in  both  countries.  There  is,  as  well,  an  effective  in- 
ternational liaisou,  which  is  remarked  and  acknowl- 
edged frequently  on  both  sides  of  the  Atlantic.  The 
progress  of  these  associations  during  the  last  few  years 
both  in  numbers  and  in  size  has  been  decidedly  mark- 
ed, and  rests  not  only  upon  the  faith  of  those  res- 
ponsible for  the  organizations  and  the  stimulus  due 
to  a  sense  of  public  service,  but  also  (and  mainly)  upon 
tangible  results,  measurable  in  dollars  and  cents,  or  in 
pounds,  shillings  and  pence.  Many  of  the  I'eseareh  as- 
sociations, young  as  they  are,  and  painful  and  slow 
the  progress  of  most  research,  have  already  more  than 
justified  their  existence. 

In  Canada  we  have  as  yet  made  hardly  a  beginning 
in  the  establishment  of  Research  Associations.  We 
have  been  thiis  negligent  in  the  face  of  the  fact,  now 
generally  recognized,  that  co-operation  in  research  is 
one  of  the  surest  means  toward  the  end  of  industrial 
progress.  This  is  no  longer  a  matter  of  opinion;  it  is 
a  matter  of  fact.  It  was  proved  long  ago  in  Ger- 
many, but  only  lately  has  tlie  idea  been  applied  gen- 
erally throughout  the  Anglo-Saxon  world  —  excluding 
Canada.  It  is  not  that  we  Canadians  do  not  need  the 
aid  of  industrial  research ;  we  are  in  need  of  it  as  much 
or  more  than  anj-  other  country.  It  is  not  that  our 
industries  are  insufficiently  developed  to  .support  the 
expense  of  combined  research ;  we  have  a  number  of 
well-founded  industries  of  outstanding  importance.  It 
is  not  that  we  have  lacked  information  as  to  the  value 
of  co-operation  research  and  the  means  to  its  adoption ; 
the  subject  has  been  discussed  almost  ad  nauseam.  Our 
inability  to  act  when  action  is  so  clearly  demanded  is 
inexplicable,  unless  the  reason  is  that  we  Canadians 
are  still  too  near  the  pioneer  stage  of  development  to 
allow  of  efforts  that  are  more  characteristic  of  a  more 
advanced  stage  of  civilization. 

Nowhere  does  widespread  co-operative  research  offer 
a  more  promising  field  than  in  our  iron  and  steel 
indu.stry  —  an  industry  that  has  been  transplanted 
from  foreign  soil.  Our  iron  and  steel  industry  is,  as 
yet,  in  the  main,  not  firmly  rooted,  since  it  still  draws 
its  sustenance  from  a  foreign  soil,  aided  by  an  artifi- 
cial fertilizer  in  the  form  of  a  tariff.  It  would  wither 
awa.v  at  once  were  the  sources  of  raw  material  in  a 
foreign  land  cut  off.  It  is  doubtful  if  any  of  the  basic 
producers  except  tluit  in  Nova  Scotia  would  surviee 
the  abolition  of  the  tariff. 

Surely  this  is  a  case  for  serious  and  concerted  effort 
by  our  iron  and  steel  men.  A  Research  Association 
offers  the  surest  and  most  economical  means  towards 
the  end  of  building  up  an  indigenous,  or  even  partly 
indigenous,  iron  and  steel  industry.    The  Advisory  Re- 


search t'ouncil  in  Ottawa  is  authorized  to  aid  and  abet 
the  organization  of  such  associations,  and  has  both 
full  information  and  financial  means  at  its  disposal 
toward  this  end.  Who  among  the  iron-masters  of  Can- 
ada will  make  the  first  move? 


IRON  AND  STEEL  IN  SOUTH  AFRICA 

An  interesting  move  has  been  made  lately  in  the  in- 
terests of  a  well-founded  iron  and  steel  industry  in 
South  Africa.  It  embodies  so  much  that  is  sound  and 
far-sighted  in  its  planning,  and  involves  aid  from  the 
public  purse  in  such  a  rational  way,  that  a  review  of 
its  provisions  may  well  repay  us  Canadians,  who  have 
made  rather  a  hash  of  our  own  attempts  along  similar 
lines. 

South  Africa  is  well  provided  with  metallurgical 
coal  of  fair  quality,  in  conjunction  with  good  deposits 
of  iron  ore,  centrally  located  within  her  territory  in  the 
Transvaal  and  the  Orange  River  Colony.  The  home 
market  is  large  enough  to  absorb  the  product  of  a  blast 
furnace  and  of  steel  mills  of  moderate  size.  The  pros- 
pective market  lends  colour  to  the  belief  that  the  ini- 
tial iron  and  steel  works,  of  minimum  proportions, 
will  assume  very  important  dimensions  in  the  long  run. 
It  has,  indeed,  been  hinted  by  some  students  of  the  sub- 
ject that  South  Africa  may  eventually  assume  a  lead- 
ing part  in  the  world's  iron  and  steel  industr.y. 

General  Smuts  has  been  the  spokesman  in  announ- 
cing the  basal  conditions  for  government  aid  to  the 
new  industrj-.  First  of  all,  it  has  been  expedient  to 
combine  under  one  management  the  two  plants  already 
erected  with  private  capital.  It  has  been  arranged 
to  merge  the  Union  Steel  Corporation  of  Vereeniging 
and  the  South  Africa  Iron  and  Steel  Corporation  of 
Pretoria.  There  is  no  room  for  competition  at  the 
commencement.  This  merger  has  been  arranged  in 
London,  and  it  is  reported  that  a  leading  firm  of 
British  steelmakers  have  become  identified  with  the 
merger.  Ample  capital  has  been  assured  by  this 
means. 

In  order  to  attract  capital  to  this  new  field,  the 
government  of  South  Africa  has  considered  it  expe- 
dient to  offer  a  bonus  for  the  production  of  iron  and 
steel.  This  is  in  the  form  of  a  bounty,  which  it  is 
expected  will  be  at  the  rate  of  17s.  6d.  per  ton  for  the 
first  three  years,  15s.  per  ton  for  the  next  three  years, 
and  then  an  annual  reduction  of  2s.  6d.  per  ton  until 
the  bounty  stops.  This  scale  is  somewhat  in  excess  of 
the  rate  authorised  by  act  of  parliament  last  year.  It 
is  calculated  that  these  boiinties  will  suffice  to  pay  the 
interest  on  the  capital  investment  required  while  the 
plant  is  building  and  until  it  becomes  established  in  a 
steady  production.  It  seems  to  be  well  assured  that 
after  being  once  established,  the  industry  Avill  be  suf- 
ficiently profitable  to  pay  for  its  own  further  develop- 
ment. 
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It  has  been  pointed  out  very  clearly  tliat  this  bounty 
is  merely  an  expedient  to  attract  capital  and  thus  give 
the  iron  and  steel  industi-y  a  start.  What  General 
.Smuts  and  his  teelinical  advisers  consider  as  the  prime 
essentials  for  continiied  successful  operation  are  cheap 
railway  rates  and  the  establishment  of  diverse  suh- 
sidiai\v  industries.  In  other  words,  they  consider  that 
the  establishment  of  a  well-founded  basic  iron  and 
steel  industry  will  induce  a  general  industrial  develop- 
monl.  There  is  plenty  of  warrant  for  this  conclusion. 
We  Canadians  have  not  been  blessed  by  Nature  M'ith 
the  fortunately  situated  resources  in  iron  and  coal 
Ihat  South  Africa  enjoys.  Our  task  has,  therefore, 
heeu  harder.  But  a  large  part  of  our  effort  and  of 
the  public  funds  expended  have  been  wasted.  We 
lacked  the  leadership  of  a  man  with  the  vision  and 
force  of  General  Smuts,  to  bring  together  the  forces 
of  progress  and  send  them  forward,  united,  on  the 
road  to  lasting  accomplishment.  Too  many  mis-direct- 
ed enthusiasts  and  commercial  adventurers  have  been 
alloAved  to  tamper  with  Canada's  iron  and  steel  in- 
dustrJ^  Still,  there  are  grounds  for  hope  that  we  shall 
yet  have  an  iron  and  steel  industry  that  will  do  much 
to  ensure  our  industrial  independence  and  that  M'ill  lie 
a  credit  to  Canadian  brains  and  initiative. 


F.niTORI.tL    yOTKS 


Today  we  print,  once  again,  an  appeal  for  a  more  ef 
I'ective  organization  of  scientific  research  throughout  our 
Dominion.  This  might  seem  to  be  unnecessary,  in  view  of 
the  belief,  now  wide-spread,  of  the  efficacy  of  research  in 
stimulating  and  aiding  profitable  industrial  enterprises. 
as  well  as  in  helping  the  prime  producer,  be  he  farmer, 
miner,  lumberman  or  fisherman.  The  sad  fact  is  that, 
though  there  is  a  vague  idea  of  the  value  of  research  it  is 
applied  as  yet  in  concrete  instances  to  such  a  small  extent 
that  Canada  tends  to  lag  behind  the  rest  of  the  world  by 
reason  of  not  seizing  her  opportunities  promptly  and  with 
intelligence.  Research  is  the  intelligence  service  of  the 
advancing  army  of  industry,  as  well  as  its  engineer  corps 
to  clear  the  roads  and  build  bridges.  We  make  no  apol- 
ogy for  harping  con.stantly  on  our  need  for  more,  and 
better,  facilities  for  research. 


steel  metallurgists  of  Canada,  upon  whose  initia- 
tive and  resource  our  country  must  depend  mainly  to 
stop  this  annual  drain  upon  income. 


The  trade  returns  for  Canada  for  the  twelve  months 

ending  Octolier.  1922,  include  the  following  items : 

Imparts 

Iron  and  its  Products .$120,901,813 

Non-Ferrous  Metal  Products    .  .    . .         33,649,163 
Non-Metallic  Mineral  Products.  .    ..        116.654.048 

Exports 

Iron   and   its   Products .$38,087,096 

Non-Ferrous  Metal  Products 34,747,516 

Non-Metallic   Mineral   Products.  .    .  .       23,058,672 
These   figures   may   M'ell   provide   food   for   thought 

for  all  Canadians,   and   particularly  for  the   iron   and 


.\  STAMP  FOR  THIN  TUBING 

A  somewhat  novel  stann)ing  tool  designed  specially  for 
the  purpose  of  placing  small  identifying  marks  on  the  ends 
of  thin  tubing,  is  shown  in  the  accompanying  engraving. 
This  is  being  used  in  connection  with  a  material  tracking 
system  to  facilitate  the  locating  of  any  p;irticular  part. 
Four  different  marks  can  be  made  with  this  tool;  but  tlie 
special  feature  is  the  raannner  in  which  it  supports  the 
work  while  stamping.  Some  kind  of  internal  support  is, 
of  course,  absolutely  essential  to  avoid  distortion;  but  the 
general  practice  of  using  a  separ;ite  piece  to  insert  in  the 
tube  leaves  room  for  improvement  on  account  of  the  length 
of  time  required,  and  the  objection  there  always  is  to 
loose  parts. 

The  dimensions  of  tliis  tool  de|)end  upon  the  size  of 
tubing  it  is  intended  to  be  used  on.  The  reader  will  obtain 
an  approximate  idea  of  what  these  should  be  from  a  glance 
at  the  photo. 


The  support  piece  is  made  from  round  stock — machine 
steel  will  do  nicely — bent  in  the  form  of  a  square  as  shown, 
to  fit  snugly  the  bore  of  the  tubes.  The  stamp  itself  is 
also  made  of  round  stock — cast  steel — drilled  down  the 
center  to  slide  on  the  straight  portion  of  the 
supporting  piece  and  filed  with  crossed  Vee  slots  on 
the  bottom  to  separate  distinctly  the  four  .stamping  marks 
that  are  afterwards  cut  in.  Two  through  holes  drilled  at 
right  angles  in  the  center  of  the  stamp  clear  the  screw  in 
head,  which  is  inserted  in  a  tapped  hole  in  the  support 
piece.  These  holes  must  be  bigger  than  the  head  of  screw 
so  that  the  latter,  while  acting  as  a  locating  point  for  the 
four  stamps  by  passing  it  through  the  different  holes  and 
thus  forming  a  simple  means  for  keeping  both  parts  to- 
gether is  yet  loose  enough  to  allow  the  stamp  to  move  up 
and  down  sliglitly.  Tubes  stamped  on  the  ends  by  this  tool 
show  no  distortion  whatever. 


The  use  of  moHybdeinim  appears  to  be  getting  on  a 
sounder  footing  than  ever  before,  and  the  manufact- 
urers who  use  it  believe  that  as  a  toughener  of  steel  it 
serves  a  real  purpose  when  added  to  carbon  steels  in 
(luantities  reaching  0.35  per  cent.  It  is  used  in  auto- 
mobile axles  and  springs  and  in  shovels. 
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Research  in  Canada 

MOKE  SYSTEMATIC  AND  MORE  INTENSIVE 
RESEARCH  WORK  NEEDED 

In   CARNETT  W.  RICHARDSON 


"Original  Research  is  in  itself  the  most  powerful 
weapon  that  ever  has  been  or  ever  can  he  wielded  hi/ 
mankind,  in  struggling  with  the  great  problems  which 
Xature  offers  on  all  sides  for  solution". 

Prof.  Meldola 

During  the  latter  part  of  the  late  war,  and  since 
that  time,  the  part  that  scientific  research  and  discovery 
have  played  in  the  intense  international  industrial 
competition  has  had  a  marked  effect  in  helping  to  bring 
prosperity  again  to  the  world.  European  countries  have 
probably  been  foremost  in  this  research  seconded  pos- 
sibly by  the  United  States.  Sad  to  relate  Canada  has 
been  somewhat  backward  in  her  research  activities. 
Research  Officially  Recognized  in  Canada 

In  1916,  by  Order-in-Council,  the  Government  of  Can- 
ada established  an  Honorary  Advisory  Council  for 
Scientific  and  Industrial  Research.  The  Council  was 
authorized  to  make  an  investigation  into  the  various 
agencies  conducting  research  in  the  universities,  and 
especially,  to  quote  from  the  Order-inCouneil,  "to  be- 
come acquainted  with  the  problems  of  a  technical  and 
scientific  nature  t^at  are  met  witlh  by  our  productive 
and  industrial  intersts,  and  to  bring  them  into  contact 
with  the  proper  research  agencies  for  solving  these  pro- 
blems, and  thus  link  up  the  resources  of  science  with  the 
labour  and  capital  employed  in  production,  so  as  to 
bring  about  the  best  possible  economic   results". 

When  the  Council  commenced  their  investigations, 
they  found  "t)hat  scientific  research  in  Canada  was 
practically  confined  to  the  laboratories  of  two  or  three 
of  our  universities,  and  one  or  two  departjnents  of  the 
Government."  They  also  found  the  absence  of  any 
scientific  control  in  the  industries.  Consequently  the 
waste  in  our  industries  was  tremendous,  and  we  can 
ea.sily  understand  the  difficult  task  that  confronted  the 
Council.  However  they  succeeded  in  directing  attention 
to  the  value  of  scientific  research  by  lectures,  bulletins, 
and  addresses. 

A  series  of  studentships  and  fellowships  was  estab- 
lished to  encourage  university  graduates  to  enter  the 
field  of  research,  and  substantial  assistance  was  given 
to  research,  both  academic  and  industrial.  The  rela- 
tionship between  science  and  industry  was  fully  recog- 
nized by  the  Council,  and  they  set  about  to  bring  "an 
intimate  co-operation  between  those  who  could  set  the 
industrial  problems,  and  those  whose  knowledge  and 
training  would  aid  in  their  solution." 

In  1917  it  was  proposed  that  a  Central  Researdh 
Institute  be  established  at  Ottawa,  to  develop  both 
scientific  and  industrial  research  in  Canada.  A  Bill  to 
this  effect  was  brought  before  the  House  of  Commons, 
and  was  carried  almost  unanimously.  However,  the  Bill 
was  turned  down  by  the  Senate  on  the  grounds  of  econ- 
omy, and  has  not  as  yet  been  re-introduced.  As  a  matter 
of  fact,  though,  a  small  grant  has  been  given  each  year 
since  that  time  by  the  Government  to  enable  the  Council 
to  carry  on  a  limited  amount  of  work.  It  may  be  stated 
without  prejudice  to  the  Government,  that  every  moment 
lost  in  inaugurating  an  adequate  Research  Institute 
means  a  tremendous  loss  in  our  industries,  and  the  falling 
behind  of  our  country  in  the  ever-increasing  interna- 
tional industrial    competition.  The  Administrative  chair- 


man of  Advisory  Research  Council  in  'his  report  for  im 
yearending  March  31,  1920,  states  that  "the  urgency  of 
the  establishment  of  this  Institute  is  of  the  first  order  of 
importance,  and  every  year  lost  in  effecting  this  estab- 
lishment will  increase  the  difficulties  which  Canadian 
industry  will  face  in'  competition  with  industry  abroad, 
aided  by  all  the  resources  that  scientific  research  will 
place  at  its  command." 

To  Hamper  Research  is  False  EconcTriy 
Economy  is  ud  ar<iuiiient  against  tirif  establishment  of 
a  Canadian  Research  Institute.  Anyone  using  this  ar- 
gument show.s  lack  of  information  on  the  real  value  of 
research.  A  few  results  of  scientific  research  in  some 
other  countries  may  be  given  here  apjiropriately.  In 
the  United  States  at  the  Mellon  Institute  in  Pittsburg, 
a  few  years  ago  a  research  into  improved  methods  of 
elation  of  bakers.  With  the  expenditure  of  some  $5,000, 
certain  discoveries  were  made  almost  immediately  that 
enabled  tihe  bakers  to  affect  a  saving  of  f^jQCOOO  an- 
nuall.y.  Needles  to  say,  the  bakers  paid  the  investigator 
a  very  generous  bonus.  A  few  other  cases  relating  to 
the  financial  returns  from  research  in  the  United  States 
may  be  cited.  In  one  case  an  industry,  founded  with 
a  capital  of  $25,000,  had  accumulated  $200,000  of  assets 
at  the  end  of  two  years,  and  was  doing  a  busines  of 
$1,000,000  anmially.  In  another  case  an  industry 
started  in  a  small  way  was  making  a  monthly  profit 
of  $50,000  at  the  end  of  eighteen  months,  during  the 
first  six  montlis  of  wihieh  the  business  was  in  the  ex- 
perimental stage.  It  has  been  stated  authoritatively  thai 
over  fifty  industrial  concerns  in  the  United  states  have 
established  research  laboratories  on  an  extensive  scale 
and  many  of  these  expend  from  $100,000  to  $300,000 
on  research  w(U'k  alone.  The  mo.st  prominent  Govern- 
ment research  agency  in  the  United  States  is  the  Bureau 
of  Standards,  at  Washington,  D.  C.  This  establishment 
bread  making  was  undertaken,  at  the  instance  of  an  asso- 
employs  about  three  hundred  scientific  wwkcrs,  and 
handles  the  greatest  diversity  of  problems.  It  tests 
and  conducts  original  researches  on  papers,  textiles, 
structural  and  other  steels,  building  and  roofing  mate- 
rials, cements,  paints,  inks,  chronometers,  thermometers, 
barometers,  electrical  apparatus  of  all  sorts,  radio-active 
preparations,  and  in  fact  anything  and  everything  to 
which  a  mechanical,  physical,  or  cihemical  test  can  be 
applied. 
Official  Aid  to  Research  in  Brita.n  and  Elsewhere 
In  England,  during  the  course  of  the  war,  a  Staii- 
Department  of  Scientific  and  Indu.strial  Research  was 
organized,  and  a  fund  of  a  million  pounds  was  placed 
at  the  disposal  of  the  Department  of  research  work. 
One  of  the  foremost  activities  of  this  Department  has 
been  in  getting  togetlher  manufacturers  in  the  same 
industry  for  the  founding  of  research  laboratories  on  a 
co-operative  basis.  In  connection  with  the  mining  in- 
dustry, studies  have  been  made  of  the  carbonization  of 
coal,  light  alloys,  refractories,  concrete,  the  corrosion  of 
non-ferrous  metals,  insulating  oils,  and  many  other  such 
problems.  Great  economies  have  been  effected  in  the 
recovery  of  tin  from  the  mines  in  Cornwall.  Porcelains 
imported  in  considerable  quantity  from  Germany  before 
the  war  have  been  replaced  by  very  satisfactory  substi- 
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tutes  made  from  British  clays.  Also,  for  the  furtherance 
of  research  in  the  mining  industry  the  British  Non 
Ferrous  Metals  Research  Association  has  been  formed 
and  is  doing  very  valuable  work. 

An  instance  in  England  of  the  value  of  authoritative 
.scientific  councel  in  i's  relation  to  industry  may  be  in- 
stanced. One  of  the  large.st  steel  corporations  in  England 
had,  until  1914,  been  importing  from  Austria  through  a 
German  agency,  a  certain  material  for  lining  its  convert- 
ers. When  war  was  declared  they  had  a  two  years'  supply 
on  hand.  As  time  wore  on  and  the  supply  diminished, 
the  directors  were  obliged  to  call  for  scientific'  advice. 
They  were  referred  to  the  geologists,  who  informed  them 
that  a  bountiful  supply  of  the  material  in  question 
was  available  in  the  immediate  vicini'y  of  their  plant. 
This  information  was  acted  on,  with  the  result  that 
the  company  is  now  mining  in  sufficient  quantity  on  its 
own  account  the  ma'erial  formerly  imported  from  Aus- 
tria at  many  times  the  present  cost. 

France  has  kept  pace  with  other  countries,  and  has 
an  Academy  of  Science  to  her  credit.  In  Japan  an  Ins- 
titue  for  Physical  and  Chemical  Research  has  been 
established,  at  a  cost  of  over  two  million  dollars,  this 
expenditure  being  shared  equally  by  the  Government 
and  'he  manufacturers.  These  are  only  a  few  instances 
of  the  research  work  being  done  in  other  countries : 
innumerable  oiier  instances  might  be  given.  It  is  ap- 
parent that  if  Canada  is  even  to  keep  her  present  status 
in  the  present  international  industrial  competition, 
greater  attention  must  be  given  to  the  fostering  of  scien- 
tific institutions.  It  should  be  the  duty  of  the  Govern- 
ment to  grant  a  liberal  sum  for  the  establishment  of 
research  laboratories,  and  for  their  maintenance  for  a 
limited  period  of  time,  until  the  industries  concerned 
could  take  them  over.  Then  the  prosecution  of  indus- 
trial research  on  a  co-operative  basis  could  be  delegated 
to  the  interests  "^hemselves,  an  association  of  manufac- 
turers in  each  branch  operating  the  laboratories  for  the 
common  benefit. 

What  is  Research? 

Occasionally  we  find  persons  having  only  a  vague  idea 
of  which  "research"  really  means.  The  right  Hon. 
Lord  Moulton,  K.  C.  B.,  P.  R.  S.,  in  his  introduction 
to  'he  volume  published  by  the  Cambridge  Press  en- 
titled "Science  and  the  Nation",  says,  "the  word  're- 
search' has  of  late  years  been  used  too  frequently  as 
little  more  than  a  cant  phrase,  dear  to  educationalists, 
bu'  carrying  with  it  no  clear  or  definite  meaning,  and 
if  there  is  any  patent  or  lateni.  hostility  to  research  it 
is  mainly  due  to  the  war  in  which  the  word  has  thus 
been  treated  by  its  self-s'yled  champions.  But  (as  I 
am  glad  to  say  is  frequently  the  case  even  in  the  arena 
of  legal  conflicts)  the  blunders  of  the  advocate  have 
not  been  sufficient  to  hide  the  merits  of  the  case.  Not 
only  tl.oi;ghtful  educated  men  but  even  numbers  of  the 
general  public  are  beginning  to  realise  that  it  is  to  re- 
search in  its  proper  significa'ion  that  we  owe  the  knowl- 
edge of  the  wealth  of  the  world  in  which  we  are  placed 
— of  the  power  that  is  within  our  grasp.  The  man  en- 
gaged in  research  is  like  the  mining  prospector  who 
may  discover  that  rocks,  which  seem  to  the  ordinary 
eye  indistinguishable  from  the  barren  masses  'hat  sur- 
round them,  are  in  realit.y  teeming  with  riches.  But 
for  research  one  would  never  have  known  that  the  coal- 
tar  oil  which  resemble  so  closely  in  their  general  char- 
acteristics the  Paraffins  or  Petroleums  »>■■;  capable  of 
en'^ering  into  combinations  of  such  novelty  and  com- 
plexity that  they  now  furnish  the  whole  world  with 


dyes  and  chemiVai  products  of  Dr>»"--!5Ss  value.  It  is  the 
application  of  research  to  the  problems  of  metallurgy 
that  has  caused  the  addi'ions  to  our  knowledge  of  metals 
during  'he  last  50  years  to  be  greater  than  all  that  has 
been  learnt  in  the  ages  that  had  elapsed  since  man  first 
began  to  work  me'als.  And  what  is  most  remarkable 
of  all,  we  find  that  through  the  introduction  of  research 
the  empirical  handling  of  the  problems  of  organic  life  is 
being  step  by  step  replaced  by  an  assured  treatment 
based  on  a  conscious  and  realised  connection  between 
cause  and  effec'.  All  these  changes  are  due  to  Research. 
Scientific  research  has  removed  our  previous  ignorance 
of  the  properties  and  powers  of  the  things  around  us 
and  has  taught  us  what  they  are  and  how  they  can  be 
used.  It  is  not  too  strong  a  simile  to  say  tha'^  without 
the  teaching  of  Science  man  blunders  through  life  much 
as  a  card  player  would  blunder  through  a  game  of  cards 
if  he  did  not  take  the  trouble  "^o  look  at  the  cards  in  his 
hand   and  learn  their  value." 

Canada's  Opportunity 

The  opportunities  for  research  in  the  iron  and  steel  in- 
dusti-y — probably  the  large.st  of  all  the  world's  indus- 
tries— fippear  unlimited.  In  Canada  we  have  the  mineral 
resources  and  the  young  industries,  and  the  right  type  of 
young  men  to  make  a  vocation  of  research  work.  1  am 
not  overlooking  the  older  men,  the  trained  scientists  of 
to-day.  No  doub'  we  have  in  Canada  at  the  present  time 
as  able  scientists  as  there  are  in  any  other  country 
in  the  world ;  but  we  must  look  to  the  young  men  to 
take  their  place  and  advance  '^he  field  of  Science.  It 
may  be  safely  said,  that  any  young  man  entering  the 
field  of  Science  will  be  entering  a  field  full  of  the 
finest  fruits  of  nature. 

We  have  the  material  in  Canada,  and  if  this  fair 
Dominion  is  going  'o  keep  pace  with  other  countries, 
we  must  have  a  strong,  intelligent  Government  lead  in 
the  field  of  Scientific  and  industrial  research,  and 
hearty  co-operation  among  our  industries  for  the  fur- 
therance of  the  interests  of  each  and  all. 


MOLYBDENUM  STEEL  ROLLS 

In  a  recent  issue  of  the  Blast  Furnace  and  Steel  Plant, 
reference  is  made  to  the  use  of  molybdenum  .steel  rolls 
in  rolling  mills  says  the  Foundry  Trade  Journal.  These 
rolls  are  now  being  employed  for  the  strongest  roughing 
roll  to  the  hardest  finislied  roll.  They  are  stated  to  be 
exceptionally  tough,  and  will  withstand  long  wear  and 
tear. 

Molybdenum  rolls  are  estimated  to  give  200  per  cent, 
increased  service  over  carbon-steel  rolls.  It  is  believed  that 
the  use  of  these  rolls  will  allow  of  a  great  increase  in  size 
of  the  entering  billet,  perhaps  by  as  much  as  30  per  cent. 

It  is  claimed  that  the  introduction  of  molybdenum  steel 
for  rolls  represents  the  greatest  advance  in  the  rolling  mill 
practice  that  has  taken  place  during  the  last  25  years. 


Dayton  Steel  Foundry  Co..  Dayton,  Ohio,  iiave  just 
purchased  a  three  ton  Moore  Rapid  'Lectromelt  furnace 
for  their  steel  foundry.  Their  trade  has  enlarged  to  such 
an  extent  that  their  old  furnace  equipment  will  not  take 
care  of  it  and  the  company  is  improving  its  equipment  in 
view  of  its  larger  business.  The  'Lectromelt  furnace  now 
installed  here  replaces  two  furnaces  of  another  make. 
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The  Institute  of  Metals 

AUTUMN   iMEETING   IN  SWANSEA,  WALES 
Bv  ROLAND  IL  BRIGGS 


The  annual  three  days  Autumn  Meeting  of  the  Institute 
of  Metals  was  held  in  Swansea  on  September  20,  21,  22. 
and  fifteen  technical  papers  were  read  and  discussed.  The 
most  important  of  these  was  the  sixth  report  to  the  Cor- 
rosion Researcli  Con)niittee  of  the  Institute  of  Metals  on 
the  nature  of  <'Orrosive  action  and  the  function  of  col- 
loids in  corrosion,  by  Dr.  Guj-  D.  Bengough,  M..\.,  D.Sc, 
and  J.  M.  Stuart,  M.A.  A  general  consideration  of  cor- 
rosion phenomena  was  the  basis  of  this  report,  drawn  from 
the  studj-  of  several  different  metals,  and  the  electro-chem- 
ical theory  of  corrosion  in  its  relation  to  the  observed  phe- 
nomena was  examined.  It  was  shown  that  corrosion  can 
only  be  accounted  for  by  electro-chemical  action  up  to  a 
certain  point,  and  that  the  important  part  played  by  col- 
loids must  be  recognised.  A  theory  of  the  mechanism  of 
colloid   action   was   put   forward. 

Corrosion  of  Metals 

('orrosion  is  defined  as  the  oxidation  of  a  substance,  and 
such  oxidation  may  be  produced  by  chemical  or  electro- 
chemical means.  Chemical  reactions  may  occur  wiien  the 
reacting  bodies  are  in  contact,  electro-chemical  reactions 
when  the  reacting  bodies  are  partially  separated.  In  the 
latter  case  the  reacting  substances  must  be  capable  of 
ionization,  and  a  portion  of  tlie  energy  of  the  svstem  ap- 
pears as  electrical  energy. 

Cases  of  corrosion  were  considered  that  can  be  carried 
out  cliemically  or  electro-chemically.  Pure  electro-chem- 
ii'al  action  may  in  certain  cases  be  relatively  unimportant, 
the  cathode  of  a  cell  of  high  voltage  may  be  more  rapidly 
attacked  than  the  anode,  while  an  anode  at  a  high  voltage 
tending  to  force  it  into  solution  may  be  very  little  at- 
tacked, owing  to  scale  formation. 

It  is  also  difficult  to  see  how  tile  purely  electro-chem- 
ical theory  can  explain  the  facts  that  certain  depolarizers 
do  not  increase  corrosion,  but  actually  inhibit  it.  that  the 
conductivity  of  electrolytes  is  not  directly  connected  with 
the  amount  of  corrosion,  that  Lambert's  pure  iron,  ]>rob- 
.ibly  the  purest  metal  ever  i)roduced,  was  found  to  be 
readily  attacked  by  sodium  chloride  solution  and  dilute 
acids,  and  that  according  to  the  electro-chemical  theory  the 
presence  of  ions  of  the  corroding  metal  should  depress  the 
corrosion  of  most  of  the  connuon  metals,  whereas  the  re- 
verse is  frequently  the  case.  Scale  formation  interfere  with 
electro-chemical  action,  and  a  main  factor  in  determining 
the  amount  of  corrosion  by  water  and  salt  solutions  is  tile 
nature  and  distribution  of  the   products  of  corrosion. 

The  eifect  of  strain  in  metal  as  assisting  corrosion  is  of 
only  minor  importance,  and  while  a  trace  of  inipuritv  ap 
pears  to  assist  local  corro.sioh,  the  amount  of  corrosion  is 
not  proportional  to  the  amount  of  impurity.  Even  gra- 
phite does  not  appreciably  stimulate  the  rate  of  corrosion 
of  iron.  Local  action  at  metallic  surfaces  may  be  pro- 
duced in  various  ways  at  any  selected  points  by  modifying 
the  conditions  external  to  the  surfaces,  and  is  not  mainlv 
determined  by  the  presence  of  anodic  areas  on  the  metal. 

Atmospheric  oxygen  has  very  little  depolarising  power 
at  ordinary  temperatures.  The  main  function  of  oxygen 
in  corrosion  is  to  oxidise  directly  the  metal  and  in  some 
cases  also  the  products  of  corrosion.  The  general  type  of 
corrosion,  usually  characteristic  of  acid  corrosion,  is  dis- 
tinguished   from   th<-   local    type,   usually   characteristic   of 


corrosion  in  water  and  salt  solutions.  With  the  second 
type  there  is  generally  an  adherent  scale  on  the  metal,  and 
this  scale  may  contain  colloids. 

Theorij  of  Corrosion 

The  following  theory  was  developed  during  this  re- 
search. A  metal  in  water  sends  positivelj'  charged  metal 
ions  into  the  liquid  and  becomes  itself  negatively  charged. 
Ordinary  commercial  metals  also  become  superficially 
oxidised  if  dissolved  oxygen  is  present.  The  hydroxide 
produced  by  this  oxidation  can  take  up  the  ions  given  off 
by  the  metal,  and  the  hydroxide  passes  into  the  state  of  a 
positively  charged  colloid.  Some  of  this  colloid  diffuses, 
permitting  further  reaction  between  the  oxygen  and  the 
metal  surface,  thereby  re-forming  the  hydroxide  film  over 
the  latter.  Oxidation  then  stops  until  this  hydroxide  can 
l)ass  into  the  colloidal  state  by  acquiring  positively  charged 
metal  ions.  This  generally  takes  place  when  the  colloid 
initially  formed  has  diffused  into  the  electrolyte,  when  it 
is  precipitated  by  the  an-ion  of  the  dissolved  salt,  the  cat- 
ion neutralizing  the  charge  on  the  metal  corresponding  to 
that  on  the  colloid.  This  allows  the  metal  to  send  more 
ions  into  solution,  and  the  uncharged  hydroxide  thereby  ac- 
quires a  charge.  If  the  colloid  so  produced  can  diffuse, 
tlie  process  can  continue  and  corrosion  can  develop. 

Therefore  for  steady  corrosion  the  colloid  must  be  pro- 
duced under  conditions  that  allow  it  to  diffuse  some  dis- 
tance from  the  metal  before  i)recipitation.  If  it  preci- 
l)itates  directly  on  the  corroding  surface  it  will,  generally, 
adhere  to  the  latter  and  stop  corrosion.  In  the  case  of 
the  corrosion  pit  the  first  condition  is  fulfilled,  since  no 
precipitation  occurs  inside  the  pit.  It  is  only  when  the 
colloid  diffuses  through  an  aperture  in  the  gel-deposits 
at  the  mouth  of  the  pit,  that  it  meets  the  electrolyte  and  is 
then  precipitated.  Such  precipitation  merely  thickens  the 
external  gel-deposits.  These  gel-deposits  adhere  to  and 
protect  the  metal  surrounding  the  pit  and  thereby  eiii- 
phasize  the  local  nature  of  the  corrosion. 

Anali/tical  Method  for  Aluminium 

\  second  important  report  read  at  the  meeting  was  to 
the  .\luminium  Corrosion  Research  Sub-Committee  of  the 
Institute  of  Metals.  This  report,  by  J.  E.  Clenneli,  B.Sc, 
dealt  with  experiments  on  the  oxide  method  of  determin- 
ing aluminium  by  analysis.  It  was  desired  to  find  a  direct 
method  of  determining  aluminium  in  the  preseiu-e  of  iron 
;ind  other  impurities,  and  the  pliosphate  and  auunonia 
methods  were  rejected  as  unsatisfactory.  Other  int;U)ods 
were  also  tried,  but  a  method  was  finally  evolved  wUfsreby 
iron  was  practically  eliminated  and  other  impurities  re- 
duced to  a  minimum. 

This  method  consists  in  passing  sulphur  dioxide  through 
the  slightly  ammoniacal  solution,  precipitating  in  ()ilute, 
faintly  acid,  boiling  solution  with  sodium  tliiosulphate, 
with  the  addition  of  dilute  acetic  acid,  washing  by  decan- 
tat'on  with  hot  1  per  cent,  ammonium  chloride,  and  filter- 
ing and  washing  with  hot  water.  Iron,  zinc,  manganese 
and  magnesium  in  ordinary  amounts,  do  not  interfere  with 
the  work,  but  when  the  first  two  are  present  in  large  (|uan- 
tity  a  double  precipitation  is  necessary.  The  method  was 
successfully  applied  in  experimental  work  carried  out  for 
tlie  corrosion  research  committee  on  the  oxidation  of  alu- 
minhim  amalgam. 
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Alloys  to  Withstand  Superheated  Steam 

Another  paper  was  read  by  Sir  Henry  Fowler,  K.B.E., 
who  described  the  effect  of  superheated  steam  on  non- 
ferrous  metals  used  in  locomotives.  Superheated  steam  is 
now  generally  used  in  locomotives,  the  steam  usually  leav- 
ing the  superheater  at  a  temperature  of  about  340  deg.  C. 
The  steam  falls  in  temperature  as  it  expands.  The  fol- 
lowing metal  mixtures  for  counteracting  the  effect  of  su- 
perheated steam  are  now  used  by  the  Midland  Railway 
Company  in  England. 

The  piston  tail  rods  broke  in  service  and  are  now  made 
of  phosphor  bronze,  (copper  88  p.e.,  tin  11  p.c,  phospho- 
rus 1  p.c),  which  is  satisfactory.  The  white  metal  piston 
rod  packing  rings  used  were  found  to  fuse,  and  packing  to 
prevent  the  steam  reaching  the  white  metal  is  now  used  as 
follows,  copper  75.5;  tin  8.5;  zinc  0.33,  phosphorus  trace, 
nickel  0.5,  and  lead  15  per  cent.  The  piston  valve  fit- 
tings and  cylinder  relief  valves  have  been  made  of  copper 
87,  tin  9,  zinc  2,  and  lead  2  per  cent.,  and  have  acted  sa- 
tisfactorily, but  the  same  alloy  used  for  by-pass  valves, 
which  are  subjected  to  shock,  as  also  good  quality  cast- 
iron  and  also  phosphor  bronze,  were  unsatisfactory.  A 
complex  nickel-brass  gave  good  service  but  owing  to  its 
cost  was  replaced  by  malleable  iron  or  steel  castings. 

Three  writers  collaborated  in  a  practical  paper  on  white 
metals,  A.  H.  Mundey,  C.  C.  Bissett,  B.  A.,  B.  Sc,  B.  Met., 
and  J.  Cartland,  M  C,  M  Sc.  They  dealt  with  the  composi- 
tion, mechanical  and  physical  properties  of  the  chief  white 
metal  alloys  used  in  commerce,  with  special  reference  to 
anti-friction  and  bearing  metals  and  metals  for  the  type 
foundry. 

Diffusion  of  Metal  Grains 

Professor  J.  H.  Andrew,  D.Sc.  and  Robert  Higgins 
presented  a  paper  on  grain  size  and  diffusion.  Diffusion 
at  high  temperatures  may  take  place  simultaneously  with 
grain-growth,  while  at  low  temperatures  diffusion  pro- 
motes a  breakdown  in  the  grain  size,  and  these  results 
have  been  applied  to  the  annealing  treatment  of  commer- 
cial castings.  An  explanation  is  given  of  the  atomic  ar- 
rangenient  existing  at  the  grain  boundary.  In  the  interior 
of  the  crystalline  grains  the  system  of  close  packing  holds, 
while  at  the  boundaries  the  atoms  in  the  separate  grains 
touch  only  at  one  part  of  the  circumference.  Plastic  de- 
formation, by  moving  the  atoms  in  certain  grains  from 
their  position  of  equilibrium,  will  cause  these  atoms  to  re- 
arrange themselves.  When  heated  to  a  sufficiently  high 
temperature,  this  arrangement  will  be  so  brought  about 
that  the  stressed  atoms  will,  row  for  row,  fall  in  with  the 
unstrained  atoms  of  the  adjacent  erj'stal,  thereby  effect- 
ing a  gradual  migration  of  the  grain  boundary.  Such  a 
re-arrangement  may  proceed  from  every  side  of  a  crys- 
talline unit,  resulting  in  one  grain  being  divided  up  and 
being  absorbed  by  others.  The  final  bounding  surface  will 
result  when  a  state  consistent  with  that  suggested  for  the 
boundary  configuration  finally  results. 

Papers  on  Aluminium 

A  paper  was  read  by  Miss  Marie  L.  V.  Gayler.  M.Sc, 
on  the  constitution  and  age-hardening  of  alloys  of  alumi- 
nium with  copper,  magnesium,  and  silicon  in  the  solid 
state,  and  one  on  the  copper-rich  aluminium  copper  alloys 
by  D.  Stockdale,  B.A.  In  a  paper  on  the  cleaning  of  alu- 
minium utensils  by  Dr.  R.  Seligman,  Ph.D.,  and  Percy 
\Villi^U}S,  B.Sc,  the  writers  showed  that  where  a  small 
quantity  of  sodium  silicate  is  added  to  soda  solution,  it 
popipletejy  prevents  the  action  of  the  hot  soda  solution  on 


the  aluminium,  so  that  detergents  consisting  of  soda  and 
sodium  silicate  are  suitable  for  cleansing  aluminium 
utensils. 

A  paper  of  great  interest  to  the  aluminnium  industry  was 
read  by  Dr.  W.  Rosenhain  D.Sc,  F.R.S.,  and  .T.  D.  Gro- 
gan,  B..\.  who  dealt  with  the  effects  of  over-heating  and 
melting  on  aluminium.  A  long  series  of  experiments  was 
carried  out,  commercial  aluminium  of  the  greatest  obtain- 
able purity  being  heated  to  high  temperatures,  repeatedly 
re-melted,  and  repeatedly  rolled  and  remclted.  The  ex- 
periments gave  no  support  to  the  belief  that  the  deteriora- 
tion known  as  "burnt"  aluminium  is  due  to  excessive  heat- 
ing or  re-melting.  The  investigators  suggest  that  tliis  de- 
terioration is  due  to  slight  progressive  contamination  witli 
other  materials  and  not  to  re-melting. 

F.  L.  Brady,  M.Sc,  dealt  with  the  structures  exhibited 
by  eutectics,  mainly  tliose  between  metals  and  metallic 
compounds.  A  paper  was  read  by  Maurice  Cook,  M.Sc. 
on  the  antimony-bismuth  system.  A  Jefferson  read  a 
paper  on  the  cause  of  red  stains  in  silver  plated  work, 
which  he  showed  to  be  due  to  the  indiscriminate  use  of 
rouge  in  the  finishing  and  polishing  processes,  through 
the  absorption  of  the  rouge  into  the  open  pores  of  the 
heated  surface,  the  heat  being  evolved  by  the  friction  of 
the  hand  or  finishing  "Dolly."  Q.  A.  Mansuri,  B.A., 
M.Sc,  presented  a  paper  on  inter-metallic  actions,  the 
system  thallium-arsenic 

Bottom-Pouring   of  Alloi/x 

The  meeting  was  concluded  by  the  reading  of  two  very 
important  papers,  the  first  of  which  dealt  with  some  new 
forms  of  apparatus  for  determining  the  linear  shrinkage 
and  for  bottom  pouring  of  cast  metals  and  alloys.  The 
new  slirinkage  apparatus  consists  of  a  micrometer,  the 
head  of  wliich  is  separated  from  the  anvil.  Both  licad 
and  anvil  are  each  fixed  to  a  steel  socket  provided  with 
a  tightening  clamp,  which  clamps  on  a  moving  arm.  The 
two  arms  are  guided  by  grooved  vulcanite  wheels  which 
rotate  freely  on  stationary  spindles.  Each  micrometer 
arm  is  bent  horizontally  at  a  right  angle  and  a  sleeve  fixed 
at  the  end  of  each  by  a  set  pin,  and  extension  pieces  bent 
at  a  right  angle  vertically  form  the  legs  of  the  a))paratus 
and  rest  in  the  mould.     The  mould  is  water-jacketed. 

Tlie  new  apparatus  was  used  in  investigating  the  shrink- 
age and  hardness  of  chill-cast  copper-zinc  alloys.  Tlie 
alloys  were  prepared  in  a  separate  coke-fired  furnace  and 
transferred  thence  to  the  new  bottom-pouring  apparatus, 
which  has  many  advantages,  including  the  control  of  the 
pouring  temperature,  the  facility  with  which  the  tem- 
perature of  the  metal  may  be  registered,  the  absence  of 
delay  between  the  attainment  of  the  required  pouring  tem- 
perature and  the  release  of  the  metal  into  the  mould,  the 
control  of  the  rate  of  pouring,  the  exclusion  of  dros,s  from 
the  stream  of  metal,  thus  obvisting  the  necessity  of  skim- 
ming, and  the  mitigation  of  zinc-fume. 

Brinell  Hardness  Experiments 

In  the  final  paper  F.  W.  Harris,  M.Sc,  dealt  with  some 
experiments  he  has  made  on  the  hardness  of  the  brasses, 
and  the  measurement  of  this  hardness  by  means  of  a 
strainless  indentation.  Tlie  writer  showed  that  in  mea- 
suring hardness  witli  a  Brinell  or  similar  macliine  there 
may  be  an  error  because  the  action  of  making  the  impres- 
sion causes  a  rapid  accumulation  of  strained  and  conse- 
quently liardened  material  ip  the  immediate  vicinity  of  the 
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impression.  As  it  is  not  commercially  feasible  to  measure 
hardness  by  just  failing  to  make  an  impression,  the  writer 
shows  that  the  desired  result  can  be  brougiU  about  in  an- 
other way,  namely  by  removing  the  strain  by  annealing 
and  by  replacing  the  ball  in  the  original  impression  and 
replacing  the  load.  After  several  repetitions  of  this  pro- 
cess a  point  will  be  reached  at  which  the  ball  will  be  able 
as  it   were  to  float  in  the  impression   under   the   pressure 


of  the  load.     The  material  will  then  be  supporting  the  load 
by  virtue  of  its  own  elasticity. 

In  the  experiments  carried  out  the  theories  generally 
advanced  with  regard  to  the  connection  between  hardness 
and  internal  constitution  were  in  the  main  substantiated, 
but  there  were  certain  anomalies  which  can  only  be  ex- 
plained by  adopting  a  modified  idea  of  the  existing  con- 
stitutional diagram. 


Where  40,000  lb.  For^inds  are  Made 


Here  is  a  brief  description  of  a  Canadian  plant 
engaged  in  the  production  of  special  lines  of  forgings. 

The  Canada  Foundries  &  Forgings  Ltd.  own  and 
operate  the  Canada  Forge  Plant  at  Welland  and  a 
Drop  Forge  Plant  at  Welland. 

The  Canada  Forge  Plant  was  built  in  1907  to  takfi 
care  of  flat  hammer  forging  requirements  in  the  Do- 
minion of  Canada.  The  business  lias  increased  until 
to-day  they  are  the  largest  forging  plant  of  this  type 
in  Canada.  Of  particular  interest  to  the  iron  and 
steel  trade  is  the  fact  that  they  manufacture  forge 
shafts  of  any  size  and  can  furnish  these  either  smooth 


Tlieir  Drop  Foi'ge  Plant  is  also  situated  at  Welland, 
this  plant  is  a  factor  in  the  supplying  of  automobile 
forgings  for  the  various  large  manufacturers  of  auto- 
mobiles in  the  Dominion.  Such  forgings  as  front  axles, 
chank  shafts,  and  third  arms  are  produced  in  large 
quantities..  In  addition  to  general  commercial  drop 
forgings  they  produce  a  line  of  staple  forgings  such  as 
Tnrnbuckles,  Engineers"  Wrenches,  etc. 

In  addition  to  the  two  plants  at  Welland,  the  Canada 
Foundries  &  Forgings  Limited  own  and  operate  the 
James  Smart  Plant  at  Brockville,  where  for  over  half 


Welland  Plant  Canada  Foundries  and 
Forgings 


forged,  rough,  machine  turned,  or  finished  to  blue 
print.  Single  forgings  up  to  40,000  lbs.  in  weight  have 
been  turned  out  by  machines  in  that  plant.  Machine 
facilities  in  this  plant  are  second  to  none.  In  addition 
to  pulp  mill  forgings-  they  are  equipped  to  produce 
marine  forgings,  railway  axles,  dredge  equipment, 
forgings  for  hydraulic  machinery,  locomotives,  metal 
work  machinery,  mining  and  rolling  mill  equipment. 

They  have  made  a  specialty  of  forging  steel  balls  for 
reduction  of  ore  in  the  Canadian  mines.  This  plant 
was  one  of  the  first  and  largest  producers  of  shell 
forgings  throughout  the  entire  course  of  the  war  and 
occupied  a  prominent  position  in  supplying  of  marine 
forgings  during  the  shipbuilding  time,  making  ship- 
ments to  the  United  States  as  well  as  to  the  Canadian 
market.  The  Canada  Forge  Plant,  notwithstanding  the 
recent  depression  in  business,  has  been  operating  con- 
tinuously and  at  the  present  time  have  a  larger  volume 
of  business  on  their  books  than  they  )iave  had  for  some 
two  years. 


a  century  builders  hardwai'c  and  tools  have  beeivturned 
out.  ■.   '^" 

Officers  of  the  Canada  Foundries  &  Forgings  Limited 
are :  — 

Hon.  Geo.  P.  Graham,  Brockville. 

President 
W.  M.  Weir,  Montreal. 

Vice-PresidenI, 
James  Arnold,  Brockville, 

General  Manager- 
J.  H.  A.  Briggs,  Brockville. 

Secret  ary-TreaOurer. 


India  is  becoming  rapidly  an  important  factor  in  the 
iron  and  steel  trade  of  the  East.  Japanese  manufactur- 
ers are  now  feeling  the  effect  of  Indie's  competition  in 
Japan. 


During  September  5203  tons  of  pig-irnn  was  b)ltporte(^ 
from  the  United  States.  Of  this  oyer  half,  or  87*68  tons, 
came  to  Ontario  and  Quebec, 


December,  1922  IRON     AND     STEEL     OP    CANADA 

Where    Profit    Begins 

B\   /v.  li.  K.  JONE.S,  E  litoi-,  .Idiiinal  of  C  omiiicrcc 


228 


Consider  the  balance  sheet.  There  you  find  two  ex- 
ceedingly significant  words,  Profit  and  Loss,  one  on 
either  side  of  the  heavy  line  down  the  center.  What 
does  the  balance  sheet  tell?  Ordinarily  we  think  of  it 
as  telling  whether  we  are  better  off  at  the  end  of  the 
period  considered  than  at  the  beginning.  For  most 
people,  this  information  is  quickly  got  by  looking  at 
the  family  check  book,  or  perhaps  in  the  purse  behind 
the  clock  in  the  kitchen,  together  with  a  glance  at  the 
bills  on  the  back  of  the  cupboard  door.  For  others 
it  means  considering  the  instalments  paid  on  home  or 
furniture,  or,  perhaps,  amounts  borrowed  on  insurance 
policies  to  pay  income  tax.  For  business  organizations 
the  balance  sheet  is  often  complex,  but  the  last  line  is 
alwaj-s  simple  and  easily  understood.  If  it  is  in  black 
ink,  well  and  good ;  if  in  red  ink,  call  the  doctor — or 
the  undertaker.  Red  is  the  universal  danger  signal, 
whetlier  it  be  a  red  nose  or  a  red  flag — or,  red  ink. 

In  the  case  of  the  balance  sheet,  red  ink  means  "a 
loss."  Now  a  loss  is  a  double  calamity.  It  means  that 
over  the  next  period  it  will  be  necessary  to  make  up 
some  gi'ound  before  progress  begins,  and  that  further 
ground  must  be  covered  in  order  to  get  to  the  place 
that  should  have  been  the  new  starting  point.  "Hold- 
ing your  own"  may  be  a  good  motto  for  a  bull  dog, 
but  it  is  a  poor  excuse  for  men  in  business.  Variety 
may  be  the  spice  of  life,  but  progress  is  the  life  of 
business.  Progress  means  employing  more  men.  giving 
them  better  wages  and  better  living  conditions,  pro- 
ducing more  goods  and  better  goods,  and  rendering 
greater  "service".  Profit  makes  this  possible,  and  the 
serving  makes  life  happy  and  worthwhile. 

A  glance  at  the  balance  sheet  shows  that  losses  must 
be  overcome  before  tliere  is  any  profit.  Sometimes  a 
balance  sheet  shows  a  profit  that  is  not  there,  not  be- 
cause the  profit  side  is  padded,  but  because  the  loss 
side  is  not  complete.  The  items  of  loss  have  two  prin- 
cipal elements,  quantity  units  and  unit  cost.  The 
quantity  units  apply  to  material,  power  and  time 
(labor).  Unit  costs  apply  to  each,  which  may  yet  be  di- 
vided and  subdivided  until  a  point  is  reached  where  the 
possible  loss  in  cost  of  material  or  operating  time  would 
be  less  than  the  cost  of  keeping  the  record.  But  even 
if  complete  account  is  not  kept  of  each  item  of  pos- 
sible loss,  it  is  necessary  to  know  the  danger  is  there. 
Locating  and  stopping  losses  can  only  be  complete,  or 
even  approximately  so,  when  every  man  in  the  mill  is 
aware  that  he  has  a  personal  interest  in  the  matter. 

The  Technical  men  have  been  giving  a  lot  of  at- 
tention to  matter  of  material  losses,  but  we  feel  that 
the  man  on  the  job  doesn't  realize  what  a  leak  in  a 
steam  pipe,  or  the  use  of  too  much  alum,  or  a  thousand 
Jess  obvious  things  mean,  until  he  sees  it  in  dollars  and 


cents,  and  realizes  that  his  own  employment  is  inse- 
cure if  the  losses  exceed  the  profits,  because  Ik-  ami 
his  fellows  have  not  stopped  every  possible  leak.  He 
must  realize  also,  that  all  on  the  profit  side  is  not 
"velvet."  There  are  bound  to  be  lean  years  when 
there  is  little  or  no  profit,  j^et  he  is  kept  on  the  pay  roll 
and  given  something  to  do.  Experience  .shows  that 
most  men  will  not  make  provision  for  idle  time,  and  if 
such  provisionn  is  to  be  made,  every  man  must  help 
make  it  possible  for  the  management  to  build  up  a  re- 
serve that  can  be  drawn  on  in  times  of  adversity  to 
hold  things  together. 

The  thing  a  man  fears  most  is  loss  of  his  .job.  Ex- 
cept for  accidents  due  to  personal  carelessness,  or  be- 
cau.se  of  personal  inefficiency  or  insuboi-dination,  men 
are  usually  out  of  work  because  losses  have  exceeded 
profits  till  the  firm  is  "busted."  The  plant  is  shut 
down. 

It  may  take  some  time  for  the  crisis  to  develop,  but 
we  feel  it  can  safely  be  said  that  the  trouble  usually 
originates  in  an  inadequate  conception  and  knowledge 
of  costs,  and  particularly  of  the  costs  of  lo.sses. 

There  are  some  kinds  of  loss  common  to  all  indus- 
tries, such  as  heat,  power,  materials  and  labor.  These 
are  lost  in  various  ways,  and  each  industry  has  its 
own  peculiar  ways  of  throwing  money  away.  It  may 
be  heat  units  in  flue  gas  or  escaping  steam,  lack  o' 
proper  lubrication  on  a  bearing,  using  a  wheeIl)arrow 
instead  of  a  gravity  conveyor,  sending  wool  grease 
down  the  sewer,  or  letting  fungus  destroy  a  pile 
of  pulpwood.  In  most  cases  it  is  lack  of  education  of 
the  individual  workman  in  the  value  of  losses  and  an 
inspiration  of  his  desire  to  put  every  available  cents 
worth  of  time  and  material  into  his  firm's  product. 
Many  a  man  will  smile  at  a  ton  of  pulp  going  down  the 
river  who  would  protest  vigourously  if  he  found  a  po- 
tato in  thegarbage  can.  Every  man  can  save  some- 
thing, somewhere.     Show  him  how  and  why. 

We  are  entering  a  period  of  prosperity.  It  is  now 
possible  to  lay  aside  a  reserve  for  idle  time;  it  is  ab- 
solutely necessary  to  do  so.  This  provision  cannot  be 
made  fairly  nor  correctly  unless  done  scientifically. 
A  cost  system  need  not  be  elaborate,  but  it  must  be 
adequate  to  the  business  and  must  have  the  support, 
so  far  as  is  needed,  of  every  employee  in  the  works. 
Why  not  get  busy  now  and  prepare  for  a  possible  per- 
iod of  part  time  operation?  Get  a  reserve  to  take  care 
of  the  overhead  on  the  idle  machinery  and  men.  Base 
prices  on  costs  of  actual  productive  operations  and 
proportionate  overhead.  With  costs  properly  asctM-- 
tained,  there  will  be  less  throat  cutting,  closed  fac- 
tories and  idle  men  where  the  next  pinch  comt^s. 
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Nickel  Chrome  Steels 

REPORT  Ol'  LECTURE  BEFORE    STAFFORD- 
SHIRE  IRON  AND  STEEL   INSTITUTE 

By  ROLAND  H.  BRIGGS 

tlie  Staffordshire      rings,  whicli  can  be  manufactured  by  a  satisfactory  forg 


An  interesting  evening  was  spent  by 
Iron  and  Steel  Institute  on  November  the  18th.  in  the 
consideration  of  a  paper  by  Mr.  T.  Henry  Turner,  M.  Sc, 
Assistant  Lecturer  and  Demonstrator  of  the  University  of 
Birmingham.  (England.)  The  paper  was  of  a  very 
practical  nature,  dealing  witli  experiences  in  the  use  of 
Nichel  Chrome  Steels  in  one  of  the  greatest  of  British 
engineering  works,  and  in  tests  and  investigations  made 
on  this   metal   connected   with   failures   in   practice. 

The  material  examined  consisted  of  large  and  medium 
sized  forgings  received  for  machining.  The  failure  of  a 
nickel  chrome  steel  part  in  service  is  generally  of  more 
serious  and  far-reaching  consequence  than  is  that  of  a 
straight  carbon  steel,  because  the  nickel  chrome  steel  will 
have  been  chosen  by  the  designer  on  account  of  its  special 
strength,  and  because  the  part  in  question  will  have  been 
designed  to  be  stressed  more  iiighly  than  is  usual  with 
parts  made  of  carbon  steels.  The  increased  efficiency  of 
modern  machinery  has  almost  invariably  been  gained  at 
the  expense  of  higher  speeds,  lighter  parts  and  greater 
stresses  per  square  inch  at  the  material  employed,  and 
it  is  not  surprising  that  nickel  chrome  steels  have  failed 
at  times,  since  higher  speeds  have  frequently  brought 
vibrational  stresses,  the  nature  of  which  could  only  be 
calculated  with  difficulty. 

Inspection  after  Machining  slioivs'  Defects 
In  the  works  171  question,  all  highly  stressed  parts  are 
very  carefully  scrutinised.  In  this  way  one  or  two  faint 
markings  on  the  machined  surface  of  a  hollow  cylindrical 
bell,  roughly  3  feet  in  diameter,  1  foot  high  and  3  inches 
thick  were  seen.  These  marks  ran  in  almost  straight  lines 
nearly  the  whole  length  of  the  cylinder.  Eight  marks  al- 
most exactly  spaced  and  j)arrallel  were  found,  and  their 
position  coincided  with  the  corners  of  the  original  octa- 
gonal ingot  mould  from  which  the  steel  had  been  taken 
for  forging.  Further  forgings  had  exactlv  similar  de- 
fects. 

A  very  interesting  feature  of  tliese  defects  was  that  they 
were  only  visible  immediately  after  macliining.  Even 
with  the  assistance  of  lines  whicli  had  been  drawn  on  each 
side  of  the  defects  to  mark  them  at  tiie  time  when  they 
were  first  located,  it  was  impossible  subsequently  to  de- 
tect any  trace  of  the  lines  of  segregation  on  tiu'  slitjhtly 
tarnished  surface.  Etching  with  nitric  acid  made  no  im- 
provement and  it  was  necessary  to  file  up  the  surface  and 
take  a  sulphur  print  before  it  could  be  demonstrated  thai 
any  lack  of  homogeneity  existed.  Yet  these  planes  of  seg- 
regation extended  from  two  to  three  inches  into  the  forg- 
ing. 

Recommendationx  to  t'roviile  Jrjain.sl  I'aitiirrs 
A  very  careful  microscopical  examination  was  carried 
out  of  sections  cut  from  the  cylinder  and  exilaustive  me- 
chanical and  physical  tests  were  also  made.  From  the 
results  and  information  obtained  in  this  investigation  it 
ha.s  been  found  possible  to  formulate  the  following  recom- 
mendations. The  bell-shaped  cylinder  design  should  never 
be  used  unless  the  supplier  can  guarantee  absence  of 
planes  of  segregation  in  the  material  and  adequate  work- 
ing during  the  forging  operations.  Where  the  sup 
plier  cannot  guarantee  adequate  working  of  the  material 
during  forging,  (owing  to  the  nature  of  the  design  and 
the  limitations  imposed  upon  his  work  by  the  nature  of  hi.s 
available  tools.)  a  composite  ring  made  up  of  two  or  more 


ing  or  rolling,  would  probably  prove  more  reliable. 

The  final  rolling  of  such  rings  is  to.  be  preferred  to 
forging  them  throughout,  as  it  tends  to  produce  unifor- 
mity of  dimensions  in  the  rough,  and  therefore  economy 
in  machining.  It  should  also  produce  a  better  and  more 
uniform  internal  structure,  and  greater  uniformity  of  mee- 
chanical  properties.  With  all  large  forgings  subjected  to 
appreciable  circumferential  loading,  the  supplier  .should 
be  asked  to  face  up  both  ends  of  the  block  of  steel  before 
forging  is  commenced.  Sulphur  prints  should  then  be  tak- 
en and  forging  only  proceeded  with  after  these  have  been 
])assed  as  satisfactory.  Where  this  is  considered  imprac- 
ticable, the  elimination  of  ingot  corner  segregation  may 
be  achieved  by  forging  down  octagonally  and  machining 
off  the  corners  which  would  still  contain  the  segregation. 
The  centrifugal  casting  of  steel  for  such  large  cylinders 
or  rings,  and  even  for  large  turbo-generator  rotors,  is 
feasible  and  worthy  of  serious  consideration. 

Defects   fine   to  Ingot    Corner  Segregation   and   Local 

Heating  and  Cooling 
The  rejection  of  the  forgings  in  the  particular  case 
described  wa,s  fully  justified,  because,  although  the  mass 
of  the  material  possessed  good  chemical  and  mechanical 
properties,  the  planes  of  segregation  entirely  negaUved 
these  good  jiroperties,  and  made  the  forging  as  a  whole 
treacherous  and  unreliable  in  the  extreme.  Ingot  corner 
segregation  is  a  defect   to  watch   for. 

In  a  particular  type  of  Iiighly  stressed  nickel  chrome 
forging  used  in  an  electrical  machine,  a  series  of  failures 
occurred  which  were  apparently  due  to  the  brittle  nature 
of  the  material.  A  careful  investigation  of  the  material, 
near  the  fracture,  however,  showed  that  the  failures  were 
due  to  the  effect  of  local  heating  upon  the  sensitive  alloy 
.steel. 

A  very  careful  examination  is  also  made  of  all  disc 
forgings  used  in  the  Works  previously  referred  to,  and 
in  one  case  several  nickel  chrome  discs,  about  six  feet  in 
diameter,  were  found  to  contain  minute  hair  cracks  round 
a  raised  boss  forged  on  one  side.  A  most  careful  examin- 
ation revealed  no  othei:  flaws,  one  disc  being  entirely  ma- 
chined away  under  careful  observation  during  these  tests. 
In  each  disc  the  cracks  occurred  on  the  shoulder  of  the 
raised  boss.  During  forging  this  side  of  the  disc  had  been 
continually  on  the  anvil  and  cracking  must  have  been  due 
to  a  combination  of  stresses,  hut  principallv  to  the  cool- 
ing effect  of  the  anvil  and  to  the  lack  of  work  upon  this 
side  of  the  forging.  Such  fine  cracks  are  very  difficult 
to  detect.  They  are  probably  harmless  in  static  loading 
but  dangerous  in  the  extreme  when  in  combination  with 
alternating  and  vibrational  stressing. 


Next  to  character,  a  new  idea  is  the  most  valuabh; 
thing  in  the  world.  A  new  idea  is  something  that  aay- 
one.  rich  or  poor,  young  or  old,  can  get.  Every  pro- 
gressive employer  will  cheerfully  pay  for  a  new  idea 
Tile  best  way  to  get  an  increase  in  .salary  is  to  bring  j-our 
employer  a  new  idea.  New  ideas  are  the  only  tlimgs 
that  have  made  money  for  me ;  new  ideas  are  what  every 
one  makes  money  with.  I  have  yet  to  hear  of  a  person 
who  carried  a  good  idea  to  his  or  her  employer  and  did 
not  get  rewarded  for  it.  All  of  us  can  cash  in  something 
on  every  worth-while  new  idea. 

W.  Babson, 
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Iron  and  Steel  mill  executives,  structural  steel  fa- 
bricators, boilermakers^  tbundrymeu,  minii  operators 
and  othei-s  will  undoubtedly  be  interested  in  a  new 
device  for  blowing  forge  fires,  etc.,  that  has  recently 
been  introduced  in  Canada  by  Tihe  Canadian  Ingersoll- 
Rand  Company. 

A  tiny  jet  of  high  i)ressure  air  discharges  into  a  l)el;- 
mouth  nozzle  leading  to  the  forge  and  induces  a  flow 
of  air  from  the  atmosphere  into  t^e  nozzle  where  it 
mingles  with  the  expanding  jet  and  is  propelled  into  the 
pipe  leading  to  the  foi'ge,  providing  the  proper  volume 
of  air  at  a  suitable  pressure  for  the  purpose. 

In  present  practice  in  steel  plants,  boiler  shops,  black- 
smitHi  shops,  mines,  quarries,  shipyards,  and  certain 
chemical  processes,  it  is  customary  to  take  compressed 
air  from  the  general  supply  line  and  throttle  it  down  to 
a  pressure  of  a  few  ounces  before  it  reaches  t^ie  forge 
fire  or  other  point  of  use.  In  rivet  heating,  for  example, 
the  ordinary  small  portable  forge  wiU  require  about  45 
cubic  feet  of  free  air  per  minute  to  blow  the  fire.    To 
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compress  this  to  the  initial  pressure  of  100  lbs.  will 
take  the  expenditure  of  approximately  7-' 4  horsepower. 
In  constant  daily  use,  this  may  mean  a  yearly  cost  foi- 
air  for  one  forge  of  at  least  $300. 

With  the  new  blower  or  air  transformer  described 
herewith,  the  consumption  of  compressed  air  from  the 
supply  line  is  less  t^ian  2  cubic  feet  of  free  air  per 
minute,  requiring  practically  one-third  of  a  horsepower, 
because  the  other  43  cubic  feet  required  for  the  fire  is 
drawn  direct  from  the  atmosphere.  This  represents  a 
saving  in  dollars  and  cents  per  year  per  forge,  other 


Fig.  2. 
Forge    Blower 


in  Use 


CuWiC    ^eet    O-f    Copr9]3r-«SS€(l 

Air-  lolcen  fr-ofi-)   Supply  Lioe 


conditions  being  equal,  of  not  less  than  $27").  per  forge. 
The  term  "free  air"  therefore,  takes,  on  a  new  and  very 
important  nu'aning. 

The  chart.  Pig.  1  shows  graphically  tjie  rt-suHs  of 
three  tests  of  forges  operating  with  and  without  th.- 
blower.  The  space  between  the  upper  and  the  lower 
curves  indicates  the  greatly  les.sened  drain  upon  the 
compressed  in  percentages  at  the  top  of  the  cut. 

Test  No.  1  was  taken  with  a  slow  fire.  No.  2  witji  a 
fairljf  hot  fire  and  No.  3  with  an  inten.se  fire.  These 
percentages  may  also  be  considered  as  expressing  the 
rffi<'iency  of  the  blower  under  the  varying  conditions, 
and  they  emphasize  uiniiistakabi.x  the  futility  of  flii' 
conunon  practice  of  compressing  the  required  quantity  of 
air  to  a  pressure  of  80  to  100  lbs.  and  then  throttling 
it  down  for  use  at  a  pressure  of  a  few  ounces. 

These  tests  were  taken  with  practical  needle  valve 
openings  and  consequent  reduced  pressure  on  t^iie  jet 
uozzle.  The  results  of  tests  with  the  blower  connected 
to  an  orifice  tank  with  low  pressure  nozzle  on  the  outlet 
to  furnish  resistance  to  draft  and  measure  the  output 
are  shown  in  the  tables  apprended. 

Pig.  3  shows  the  general  ai-rangement  of  the  device. 
V  i.s  an   ordinary  needtie  valve  regulating  the  flow  of 
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compressed  air.  In  ordiiiao'  operation,  one  quarter  of 
a  turn  usually  provides  .sufficient  air  for  the  work. 
After  passing' "throuo'h  t.he  strainer  S  which  retains  all  , 
dust  and  dirt  which  migtht  clog  the  device,  the  air 
reaches  the  special  nozzle  N  and  is  discharged  into  the 
bell-mouth  B  which  is  connected  to  the  forge. 

The  bell-mouth  is  cast  solid  witli  the  strainer  cl'am:) 
er,  and  ample  space  is  provided  f<n-  the  access  of  free 
air  as  it  is  drawn  into  fiie  bell-mouth.  The  strainer 
may  easily  be  blown  out  to  clean  it  by  removing  the 
plug  at  tlie  bottom  of  ihe  chamber.  Homemade  blowers 
reseinbling  this  device  have  often  been  made  up  from 
pipe  fittings,  but  cannot  attain  anything  like  the  result 
reached  by  this  specially  designed  appliance,  propor- 
tionated and  adjusted  for  the  best  possible  results. 
T.he  .standard  blower  of  this  type  is  designed  to  deliver 
the  air  at  a  pressure  of  4  inches  of  water,  but  higther 
pressures  may  be  reached  by  tJhe  use  of  specially  designed 
jet  nozzles. 

In  the  tests  mentioned  above  the  actual  air  pressure 
in  the  screen  chamber  below  the  needle  valve  was  taken. 
This  is  the  same  as  the  working  pressure  on  the  jet  noz- 
zle. The  cost  of  this  device  is  such  a  small  fraction  of  the 
saving  it  ensures  that  it  may  be  expected  to  have  quite 
a  wide  applicatif  n  in  its  particular  field. 


TESTS   OF   NEW 
ON  WIND  BOX  USING 
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With  a  1"  Orifice  the  New  Jersey  Blower  tlevelojis 
pressure  or  draft  in  excess  of  ordinary  requirements 
for  blowing  forges.  When  pressures  or  resistance 
against  which  the  Blower  delivers  is  increased,  this  is 
at  the  expense  of  volume  and  also  reduces  the  percent- 
age  of   free   air   induced.      The   normal    outlet   of   the 


Blower  is  1\^\" 
draft  iiressure. 


>iving  a  greater  volume  at  a  little  lower 


RESULTS  OF  TESTS  OF  NEW'  JERSEY  BLOWER 
ON  WIND  BOX  USING  VA"  ORIFICE 
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&--SO 
18.3 
23.6 
28.0 
3.19 
38.6 
43.5 
47.5 
50.5 
54.0 
57.0 
58.5 
61.4 


94.8 
94.5 
94.0 
94.0 
93.5 
93.0 
92.4 
91.7 
91.4 
90.6 
90.0 
89.5 


The  resistance  to  flow  or  draft  pressure  required  in 
an  ordinary  forge  is  somewhat  less  than  for  a  nozzle 
of  this  size.  With  less  resistance  the  flow  is  greater 
in  volume.  The  working  pressure  on  the  jet  is  con- 
trolled by  the  needle  valve  and  can  be  anything  up  to 
the  full  line  pressure.  In  forge  blowing  the  working 
pressure  required  is  usually  from  15  pounds  and  draft 
pressures  of  XU"  ^o  1". 

In  addition  to  its  utility  as  a  forge  blower  this  device 
is  also  suitable  for  use  wherever  a  small  volume  of  air 
under  low  pressure  is  desired. 


In  spite  of  competition  at  home  that  precludes  the  sale 
of  Iier  output  of  high-grade  iron  and  steel  there,  the  Swe- 
dish production  is  increasing.  This  is  due  to  the  world- 
wide  demand  for  material  of  the  well-known  Swedish 
quality. 
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IRON  ORE  — Part  7—  Foreign  America  —  Imperial 
Mineral  Resources  Bureau  — 4s.  4y2d.,  post  free, 
I'lH.m  II.  M.  Statiiiiiery  Office.  Imperial  House. 
Kingsway,  London,  W.  C.  2  —  136  pages. 

This  volume  describes  concisely  the  iron  ore  deposits 
iif  both  Americas,  with  the  exception  of  the  British  dom- 
inions and  colonies,  which  were  dealt  with  in  Part  3. 
The  chief  producing  country  is,  of  course,  'he  United 
States;  but  Cuba  and  Brazil  have  deposits  of  the  first 
magnitude,  in  which  development  has  been  commenced, 
and  a  number  of  the  South  American  republics  have 
large,  though  mainly  unexplored,  supplies  of  high  grade 
ore. 

The  main  facts  of  the  iron-ore  situation  in  the  United 
States  are  so  generally  known  that  there  is  no  need  of 
repeating  them  here.  I'  is  noted  once  more  that  the  high- 
grade  ore  of  the  Lake  Superior  field  will  las'  for  only 
a  few  years,  and  that,  if  this  field  is  to  keep  its  ascend- 
ency, commercially  s  cccssful  process  of  "beneficiation" 
for  low  grade  ores  must  be  developed.  The  alternative 
to  this  is  an  enlarged  use  of  the  huge  deposits  of  Alabama 
and  the  developmen'  of  scattered  deposits  throughout 
the  western  and  northeastern  states. 

That  the  growth  of  the  United  States  steel  indus'rj' 
has  been  developed  for,  and  rests  upon,  the  home  mar- 
ket is  made  clear  by  the  fact  that  exports  of  iron  and 
steel  are  almost  a  negligible  quantity,  except  during  the 
abnormal  war  period.  The  United  States  does  not  influ- 
ence seriously  the  British  export  of  iron  and  steel.  Tlie 
former  point  has  a  moral  for  Canadians.  We  also  have  a 
iirge  'erritory  in  Alberta,  protected  by  natural  barriers 
from  outside  sources  or  supply,  in  which  it  may  be  pos- 
sible to  effect  a  successful  industrial  development  along- 
side the  great  agricultural  development  that  is  now  in 
prospect. 

Cuban  ore,  though  cheaply  mined  and  transported,  is 
not  as  yet  used  in  great  quantity.  It  has  been  used 
principally  for  the  manufacture  on  the  United  States 
Atlantic  seaboard  of  iron  and  steel  for  export.  It  is 
estimated  'hat  1.000  million  tons  of  commercial  ore  is 
available. 

Mexico  has  numerous  important  deposits  of  iron  ore, 
but  only  a  small  production.    A  development  of  deposits 

on  the  Pacific  coast  is  foreca.sted. 

In  the  Minas  Geraes  district  of  Brazil,  superficial 
examination  has  determined  the  largest  known  reserve 
of  high-grade  hematite  known  in  the  world.  A  large 
part  of  the  several  thousand  millions  of  tons  available 
is  almost  pure  oxide  of  iron,  the  silica  being  less  than 
one  per  cent,  and  phosphorus  and  sulphur  well  below 
working  limits.  It  is  noted  though,  that  the  phosphorus 
is  higher  than  is  commonly  supposed.  The  absence  of  coal 
has  prevented  the  establishment  of  any  important  iron 
and  steel  industry.  The  government  of  Brazil  wishes  to 
encourage  the  home  produe'ion  of  iron  and  steel,  and  an 
attempt  to  establish  an  electric  smelting  plant  is  under 
way. 

Of  the  resources  in  iron  ore  of  the  other  Sou^h  Amer- 
ican republics,  little  is  known.  Nowhere  is  coal  available 
in  sufficient  quantity  to  stimulate  a  search  for  iron  ore. 
Deposits  have  been  found  in  all,  particularly  in  Chile, 
where  the  high  grade  and  accessibility  of  some  of  the 
ore  has  stimulated  an  attempt  to  establish  an  electric 
steel  plant  at  Santiago. 


IRON  ORE  — Part  8—  Foreign  Asia  —  Imperial  Min- 
eral Resources  Bureau  —  2s.  9i/od.,  post  free,  from 
II.  -M.  Stiitionerv  Offi  e.  Imperial  House,  Kings 
way,  London,  W,  C.  2  —  79  pages. 

So  far  as  determined  up  to  the  present,  Asia  is  the 
least  bountifully  s-prTrd  A\itli  iron  ore  of  all  the  con 
incuts.  The  prineinal  known  deposits  are  in  Chitui 
and  Manchuria,  and  important  ore-bodies  have  been 
located  in  the  Philippine  Islands,  as  well  as  those  in 
Japan  and  in  Korea,  now  part  of  the  Japanese  Empire. 

The  various  iron  ore  deposits  of  China  are  estimated 
to  contain  1,000  million  tons.  A  large  part  of  this  is  in 
the  Yang-Tse  valley,  adjacent  to  the  best  coal  to  be  had 
in  eas'ern  Asia,  which  is  controlled  by  British  capital. 
About  one-half  the  known  iron  ore  supply  of  China  is 
now  controlled  by  Japanese  firms,  which  have  been 
mainly  responsible  '  for  the  considerable  growth  of  the 
iroji  and  steel  industry  of  north  China  during  recent 
years. 

The  present  annual  consumption  of  iron  per  capita  in 
China  is  less  Irtan  O.OCOS  ton.  In  the  United  States  the 
figure  is  0.25  ton.  It  is  expected  that  the  consumption 
per  annum  in  China  will  increase  rapidly  during  the 
next  few  years.  If  it  were  to  reach  the  United  S'ates 
figure  per  capita,  the  known  ore  would  last  only  five 
years. 

Japan  has  ore  reserves  totalling  80  million  tons.  Most 
of  her  annual.  suppl.y  is  brought  from  China,  where  she 
controls  half  the  reserve  available,  as  mentioned  above. 
In  spite  of  the  disabilities  due  to  poverty  both  of  ore  and 
of  fuel,  Japan  is  forging  ahead  as  a  producer  of  iron 
and  steel. 

In  the  Philippine  Islands,  in  Sjugao  province,  an  area 
of  40  square  miles  along  the  coast  contains  la'eritic  ore 
of  good  qualit.\-,  totalling  430  million  tons.  The  nearest 
market  at  present  in  Japan,  to  which  transportation  is 
economically  available. 

In  eas'ern  Siberia,  it  is  known  in  a  vague  way  that 
immense  deposits  of  iron  ore  occur,  none  of  it  being 
developed  as  yet.  Throughout  the  rest  of  Asia,  iron  ore 
is  widely  distributed,  but  little  is  known  of  its  economic 
possibilities. 


IRON  ORE,  PART  6  —  FOREIGN  EUROPE  AND 
AFRICA.  —  Imperial  Mineral  Resources  Bureau — 
H.  M.  Stationery  Office,  Imperial  House,  Kings- 
way,  London,  W.  C.  2  —  275  pages  —  6s.  Si/gd. 
post  free. 

This  volume,  the  last  of  the  series  on  iron  ore  to  be 
published,  is  particularl.y  concerned,  of  course,  with 
the  well  known  minette  ore  beds  of  Lorraine  and  the 
magnetite  ores  of  Sweden,  Europe's  chief  sources  of 
.supply  outside  of  Britain,  and  the  relation  of  these  to 
the  British  supply.  In  terms  of  iron  content,  France 
has  36  per  cent.,  Britain  23  per  cent,  and  Sweden  11  per 
cent,  of  Europe's  known  reserves.  Britain's  ore  has  a 
lower  content  in  iron  than  the  other  two,  but  enjoys 
the  advantages  of  abundant  coal  and  sea  transporta- 
tion w-ithin  easy  reach. 

In  spite  of  their  low  content  of  iron  (rarely  reach- 
ing 37  per  cent.)  the  minette  beds  of  Lorraine  consti- 
tute the  most  important  single  source  of  iron   in  the 
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world  at  present.  Their  central  posi  ion  m  l.urope 
Ih  es  thein  a  value  that  corresponds  to  that  of  the  Lake 
Superior  deposits  on  the  North  American  continent^  A 
self-flying  mixture  of  various  kinds  of  ore  from  the^ 
beds  i^S.  Elsewhere  in  central  Europe  the  depos.  s 
of  iron  ore  are  characteristically  of  comparatively  small 
dimensions  and  high  in  silica. 

Since  losing  Lorraine,  Germany's  prin.-ipal  resource 
i,i  iron  ore  is  high-grade  siderite,  high  in  mauganese, 
ouud  in  veins  in%he  Siegerland  district  of  Westpha  la^ 
ind  siliceous  hematite  occurring  in  sedimentary  beds 
to  the  south  in  the  Dill  and  Lahn  basins.  Though  these 
are  only  of  second-rate  importance,  Germany  s  contro 
of  the  Westphalian  beds  of  coking  coal  assure  her  ot  a 
positL  of  prime  importance  in  the  world's  .ron  and 
steel  trade. 

Italy  has  no  coal,  but  has  blast-furnaces  on  the  island 
of  Elba,  where  important  deposits  ol  iron  ore  occur 
as  veins  and  lenses.  In  Piedmont  electric  turnace.s  are 
used  extensively  to  treat  ore  from  the  Val  d'Aosta. 

The   ores   of   Norwav   consist    mainly    of    low-grade 
magnetite  requiring  concentration.     In  Sweden    on  the 
other  hand,  there  are  in  addition  numerous  deposits  o 
high-grade    magnetite,      which    have    been      described 
fully  on  various  occasions. 

Rnssia  has  numerous  and  important  deposits  of  iron 
ore  most  0?  these  being  in  South  Russia  and  the  Ui-a Is 
At  prelent  the  iron  ore  industry  is  at  a  complete 
standstill.  _  . 

Snain  and  Portugal  have  important  deposits  of  iron 
,?+,P  letter  is  unexplored,  in  the  mam.  The  Span- 
^sh^rfifcla  SeHsticX  high-grade  hematite   Much 
of  thh  ore   s  convenient  to  sea-ports,  and     is  shipped 
ot  this  01  e  "I  Britain      Coal  is  available  conve- 

Sy'an<!t\b-lLe  .and  Spa,,,.  „-0„  and  .,e., 
industry  is  growing  rapidly. 

Thou-h  iron  ore  is  known  to  be  abundant  and  ot 
wide  spread  occurrence  throughout  the  continent  of 
J  r  ca  it  ha.  been  worked  to  any  extent  only  in  Alge^ 
ria,     whence  considerably     amounts  are  shipped     to 

smelters  in  France. 

♦  *  * 
In  concluding  these  notices  of  the  admirable  series 
of  volimes  published  by  the  Imperial  Mineral  Ee- 
Sourles  Bureau,  we  have  only  one  suggestion  to  make 
Us  That  at  slight  additional  expense,  a  competent 
drattsman  could  be  employed  to  make  maps  to  illu- 
stiate  future  '  orts  that  would  be  more  m  keeping 
with  the  high       ility  of  the  text. 

VANADIUM,    (1913-1919)-    Imperial    Mmeral    Re- 
sources  Bureau -7d.,  post  free   from  H.  M.  Sta- 
tionery Office.  Imperial  House,  Kmgsway,  London, 
W.  C.  2  — 19  pages. 
This  little  report  gives  a  resume  of  the  uses,  prepara- 
tion  and   0<'currences   of   vanadium   and   its   ores,   with 
special   attention  to   occurrences.     The   ever-increasmg 
use  of  this  rare  metal  to  improve  the  quality  of  steel 
.rives  it  an  interest  that  is  in  proportion  to  the  growing 
use  of  high-grade  steels.     Though  the  amount  of  work- 
able ore  available  is  sn,all.  vana<lium  is  '•'-l""-«\;^";'« 
added  to  steel  in  such  mmute  quantities   (0.  2  to  1.5 
ner  cent)    to  produce  its   whole  effect  that  no  large 
innual  tonnage  is  needed.    Its  action  in  ' 'scouring     steel 
S  removing  nitrogen  and  oxides  as  well  as  its  direct 
allovin-  action  are  still  the  subjects  of  much  study. 


The  chief,  and  at  present  almost  the  sole,  source  of 
commercial  supply  of  vanadium  is  the  Misasagra  pat- 
ronite  deposits  near  Cerro  de  Pasco  in  Peru.  The  vana- 
diferous  asphalt  of  these  deposits  when  roasted  to  elim- 
inate sulphur  and  carbon  contains  over  50  per  cent, 
vanadium  pentoxide.  The  next  most  important  source 
of  vanadium  is  the  district  in  Utah  and  Colorado  in 
which  occur  carnotite  an  ore  of  radium  and  vanadium, 
and  roscoelite,  the  vanadium  mica.  These  deposits,  now 
owned  by  the  Vanadium  Corporation  of  America  as  are 
the  Peruvian  deposits,  are  not  now  being  operated. 

In  the  British  Empire,  vanadium  ore  is  widely  dis- 
tributed, but  has  been  found  only  in  relatively  unim- 
portant amounts,  mainly  in  conjunction  with  deposits 
of  lead  ore.  At  Broken  Hill  in  Northern  Rhodesia, 
hand-picking  from  the  lead-zinc  ore  provides  high-grade 
vanadium  ore  as  a  bj'-product.  At  Kaffir.skraal  in  South 
Africa  a  deposit  of  vanadinite  of  fair  size  has  been 
delineated.  In  South-West  Africa  in  the  Otavi  district 
there  has  lately  been  a  small  but  consistent  production  of 
mottramite  from  si-attered  deposits.  In  South  Australia, 
carnotite  occurs  with  titaniforous  magnetite  near  Olary. 
An  attempt  made  to  use  the  deposit  as  a  source  of  radium 
has  been  unsuccessful.  The  Taranaki  iron-sands  of  New 
Zealand  contain  vanadium  up  to  0.34  per  cent. 


XrCKEL  (1913-1919)  —  Imperial  Mineral  Resources 
Bureau — H.  M.  Stationery  Office,  Imperial  House, 
Kiugsway,  London,  W.  C.  2.  —  56  pages.  Price  Is. 
7i/2d.  post  free. 

This  little  review  of  the  nickel  industry,  though  na- 
turally it  can  add  little  to  the  comprehensive  report  of 
the  Royal  Ontario  Nickel  Commission  in  1917,  gives 
some  items  of  information  that  are  not  generally  known. 
The  present  prominence  and  future  promise  of  the  Ka- 
tanga copper  mines  in  the  Belgian  Congo  give  weight 
to  the  statement  that  the  blister  copper  contains  about 
three  per  cent,  of  nickel  and  cobalt.  Nickel  is  re- 
covered from  the  electrol.ytic  refining  of  blister  copper 
ill  Japan,  and  the  recoveraiile  amount  of  nickel  in  the 
l)lister  copper  produced  in  the  United  States  is  about 
one  pound  of  nickel  per  ton  of  copper  —  no  small 
amount  when  one  considers  the  annual  production  of 
copper  in  the  United  States. 

The  possibility  of  using  the  iron  in  the  nickel  ores 
of  Sudbury  is  referred  to  brief  1}'.  "The  Sudbury  ores 
contain  about  40  per  cent,  of  iron.  In  every  million  tons 
of  ore  treated,  400,000  tons  of  iron,  equal  to  one-half  the 
Canadian  production  of  pig-iron,  is  slagged  in  the  fur- 
naces and  lost." 

It  is  stated  that  pure  nickel  is  malleable,  and  that  the 
Mond  process  produces  nickel  that  is  99.8  per  cent, 
pure.  This  is,  no  doubt,  the  basis  of  the  Mond  Nickel 
Company's  new  malleable  nickel  plant  at  Clearfield. 
Pennsylvania. 

The  report  is  concluded  by  a  bibliography,  ten  pages 
in  extent,  that  includes  references  up  to  the  end  of 
1921. 


It  is  understood  that  the  South  Mancimrian  Railway 
Company,  which  is  closely  allied  with  American  interests, 
will  proceed  with  their  plan  for  the  erection  of  a  lar^c 
steelworks  in  the  East.  Co-operation  with  a  .Jepaticsc 
company,  the  Penchihii  Colliery  and  Steelworks,  is  mooted. 
There  is  a  rapidly  expanding  market  for  railway  steel, 
and  indeed  all  varieties  of  iron  and  steel  products,  in  Chi- 
na and  the  republics  to  the  north  and  northwest. 
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Goldie  and  McCulloch  Company,  Ltd. 


A    L()X(i    KSTAr.LISIIKI)  CANADIAN    KIUM 


Of  the  many  flourishing  industries  in  Gait,  that  of 
the  well  known  and  long  established  finn  of  Goldie 
and  McCulloch  Compary.  Ltd.  is  second  to  none  in 
importance. 

The  original  shop  was  started  by  James  Crombie  and 
moved  to  its  present  location  in  1S44,  at  which  time 
the  lines  of  manufacture  included  thrashing  machines, 
flour  mill  work,   steam   engines   and   general   repairs. 

The  first  steam  engine  made  by  Mv.  Crombie  was 
in-stalled  in  a  .sawmill  at  Rosevillc  some  time  previous  to 
1850. 


purcha.se  their  worldly  capital  consisted  of  about 
twenty-two  hundred  dollars  each. 

The  Shop  at  that  time  consisted  of  a  machine  shoji 
40x60ft.,  two  .'^torej's,  the  moulding  shop  with  a  car- 
penter shop  above  machine  shop  and  small  blacksmith 
and  boiler  shops. 

Twenty-two  men  were  the  total  nmber  employed, 
including  Mr.  Goldie  and  Mr.  McCulloch.  Mr.  Goldie 
acted  as  foreman  and  sliop  manager,  while  Mr.  Mc- 
Culloch did  traveling  and  finance  work,  with  the  help 
of  an  occassional  bookkeeper. 


The  Works, 
Gait,  Ontario, 


of  Goldie  and 
McCulloch,  Ltd. 


Mr.    McCulloch    started    working    for    the    Crombie 
Shop  in  May,  1851,  at  a  wage  of  one  dollar  per  day. 
Mr.  Goldie  started  about  1854  and  left  again  in  1857 
to  go  into  a  sawmill  at  Acton. 

Mr.  Goldie  and  Mr.  JlcCulloch  bought  out  the  Crom- 
bie Shop  on  August  8th,  1859,  at  a  cost  of  approxi- 
mately fifty  thousand  dollars.       At  the  time  of  the 


I'ntil  1863  tlic  business  was  conducted  along  the 
same  lines  which  had  been  followed  by  Mr.  Crombie. 
In  thi.s  year  however,  they  undertook  to  handle  a 
contract  for  the  Hamilton  Rolling  Mills,  consisting 
mainly  of  rolling  mill  equiment.  The  contract  was  for 
sixty  thousand  dollars,  a  very  large  one  at  that  time 
for  two  young  men  to  undertake.     Both  members  of 
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the  young  firm  were  exceedingly  backward  about 
submitting  tender,  which,  however,  they  finally  did 
and  were  successful  in  securing  the  order. 

The  first  enlargement  of  any  account  was  made  in 
1866,  when  a  two  storey  section  was  put  on  the  west 
end  of  the  machine  shop. 

In  1867  the  firm  took  up  the  manufacture  of 
woollen  mill  machinery  and  in  the  following  year  the 
first  wood  phiner  was  built  and  shipped  to  the  Kribs 
Mill  in  Hespeler.  The  present  safe  shop,  blacksmith 
sho])  iind  a  portion  of  moulding  shop  were  built  in 
ISSH,  the  paint  shop  having  been  built  in  1881. 

On  .liinuary  1st,  the  first  safe,  which  was  for  J. 
Hart  &  Co.  of  Toronto,  was  made,  and  the  same  year 
the  first  vault  door  was  made.  The  following  year, 
on  Feb.  20th,  the  first  banker's  safe  was  shipped  to 
the  Maritime  Bank. 

Enlargements  and  changes  in  the  personnel  have 
taken  place  from  time  to  6im,e  until  at  present  the 
two  plants,  North  and  South  Works,  occupy  a  very 
important  place  among  Canadian  industries.  The 
present  average  number  of  employees  runs  from  five 
to  six  hundred,  and  the  pres^ent  products  consists  of 
steam  engines,  steam  turbines,  reciprocating  and 
centrifugal  pumps,  heaters,  tanks,  stacks,  return 
tubular  and  water  tube  boilers,  safes,  vaults,  vault 
doors  and  safety  deposit  boxes,  with  sons  of  the  orig- 
inal owners  in  control,  Mr.  R.  0.  Mc-Culloch  occupying 
the  positions  of  president  and  treasurer,  while  Mr.  A. 
R.  Goldie  is  vice  president  and  general  manager. 

A  reference  to  wages  may  be  interesting.  In  186-t,  at 
tlie  time  of  the  opening  of  the  Hamilton  Rolling  Mi  Is, 
the  highest  paid  man  in  the  shop  received  one  dollar 
and  twenty-five  cents  per  day. 

An  interesting  fact  which  should  be  mentioned  is 
that  the  first  engine  built  by  the  original  members  of 
the  firm  was  installed  by  Mr.  McCulloch  personally 
and  was  moved  to  the  plant  of  Charles  Barber  & 
Sons,  Meaford,  Ontario,  where  it  is  still  in  operation, 
and  so  far  as  we  know  giving  good  service.  In  all 
these  years  (in  neighbourhood  of  64)  this  engine  has 
only  been  shut  down  once  for  any  serious  repair,  at 
which  time  the  cylinder  was  rebored. 


CANADIAN  ENGINEERING  STANDARDS 
ASSOCIATION 

The  semi-annual  meeting  of  the  Main  Committee  of 
this  Association  was  held  November  13th,  in  Ottawa, 
at  the  Offices  of  the  Association,  Mr.  H.  H.  Vaughan 
in  the  ('hair. 

After  the  transaction  of  formal  business,  the  Sec- 
retary reported  that  the  membership  of  the  Association 
as  of  October  1st  was  285,  all  members  taking  part  in 
the  work  of  various  active  committees  of  the  Associa- 
tion. 

Progress  reports  of  tlu-  various  working  committees 
were  presented,  and  it  was  announced  that  the  Spec- 
ifications for  Steel  Highway  Bridges,  Incandescent 
Lamps,  Watthour  Meters,  Wood  Poles  for  Transmis- 
sion Lines,  Flexible  Wire  Rope  and  Strand  for  Aircraft, 
and  Commercial  Bar  Steel  are  well  advanced  or  are 
ready  for  publication,  that  for  Steel  Highway  Bridges 
being  in  the  press.  The  Specification  for  Flexible  Wire 
Rope  and  Strand  for  Aircraft  was  approved  for 
publication. 


In  conformity  with  a  request  from  the  Secretary  of 
State's  Department,  a  formal  resolution  was  passed 
changing  the  location  of  the  Head  Office  of  the  Associa- 
tion from  Montreal  to  Ottawa. 

The  Secretary's  Report  on  the  activities  of  the 
Association  during  the  past  six  months  was  received 
and  approved. 

The  personnel  of  a  Sectional  Committee  on  Road 
Materials  and  Construction  under  the  Chairmanship 
of  Mr.  A.  W.  Campbell,  Dominion  Commissioner  of 
Highways,  was  approved,  this  committee  including  re- 
presentatives of  all  the  Provincial  highway  authorities 
and  having  as  its  principal  object  the  obtaining  of 
Dominion-wide  agreement  on  nomenclature,  definitions 
and  tests  fou  road  materials;  and  co-operating  with  the 
Committee  recently  appointed  by  the  Engineering 
Institute  of  Canada  on  Road  Construction. 

A  reijuest  having  been  received  from  the  American 
Engineering  Standards  Committee  for  Co-operation  in 
unifying  divergent  local  rec|uirements  for  the  traffic 
Signals  on  Highways,  it  was  decided  to  request  the  high- 
way departments  of  the  nine  provincial  governments, 
tlic  Boai-d  of  Railway  Commissioners  the  Canadian 
Automobile  Association  and  other  bodies  interested  in 
automobile  work,  the  larger  cities  of  the  Dominion,  the 
Engineering  Institute  of  Canada,  and  the  railway 
authorities  to  nominate  members  on  this  Committee. 
The  functions  of  this  Committee  will  be  to  make  a 
survey  of  present  conditions  in  Canada,  prepare  re- 
commendations accordingly,  and  consider  these  in  con- 
nection with  the  draft  suggestions  to  be  prepared  in 
the  United  States  and  forwarded  by  the  American 
Engineering  Standards  Committee. 

It  was  decided  to  take  similar  action  in  connection 
with  a  request  for  the  Association's  co-operation  in 
connection  with  Specifications  for  Electric  Overhead 
Crossings,  the  organizations  interested  in  this  case 
being  the  Board  of  Railway  Commissioners,  the  steam 
and  electric  railway  authorities,  the  power  companies, 
and  various  power  commissions,  the  provincial  govern- 
ments, and  the  various  telegraph  and  telephone 
companies. 

A  suggestion  from  the  Sub-Committee  on  Concrete 
and  Reinforced  Concrete  that  action  should  be  taken 
looking  to  the  preparation  of  specifications  for  Rein- 
forced Concrete  Poles  was  approved. 

The  Secretary  reported  that  a  number  of  favourable 
and  some  unfavourable  replies  had  been  received  to 
the  invitation  sent  out  by  the  Honourable  Mr.  Robb, 
Minister  of  Trade  and  Commerce,  for  an  iuterpro- 
vincial  conference  to  be  held  under  the  auspices  of  the 
Association  regarding  the  possibility  of  obtaining 
Dominion-wide  agreement  as  to  the  requirements  for 
the  design,  inspection  and  installation  of  electric  fit- 
tings, appliances  and  equipment^  and  it  was  hoped  that 
the  conference  in  question  would  shortly  be  held. 


The  co.st  of  experimental  research  on  a  commercial  blast- 
furnace is  prohibitive,  due  to  the  enormous  investment  re- 
quired to  build  a  single  stack  and  its  perquisites  and  the 
cost  of  a  "freeze-up"  which  would  inevitably  attend  effec- 
tive experimental  work.  Still,  the  reactions  in  the  blast-fur- 
nace are  far  from  perfectly  known,  and  a  full  knowledge 
might  be  of  incalculable  value.  Consequently  the  United 
Sates  Bureau  of  Mines  has  erected^  at  its  station  in  Min- 
neapolis, a  small  blast-funace  in  Avhicli  it  is  lioped  to  con- 
duct a  thorough  research.  It  lias  been  tried  out  recently 
and  has  been  found  to  simulate  very  satisfactorily  the  op- 
eration of  the  full-sized  stack. 
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Raising  Standards  of  Steel  Castings 

TH HOUGH  JOINT  RESEARCH 

MAJOR  R.  A.  BULL,  Researcli  Director  of  Electric 
St<'el  Founders'  Research  Groups 

Pkksentei)  at  a  Meetinu  of  Division  of  Engineekixg, 
American  National  Research  Council 


Major  Bull  in  an  informal  way  explained  the  plan 
that  has  been  followed  by  the  Electric  Steel  Founders'  Re- 
search Grou]).     An  abstract  of  his  remarks  follows: 

The  companies  associated  in  this  cooperative  researcli 
work  are  in  the  strictest  sense  competitors,  and  manufac- 
ture steel  castings,  the  metal  being  made  in  electric  fur- 
naces. The  plants  all  specialize  in  making  castings  of 
small  size  and  thin  section.  The  foundries  arc  located  in 
different  cities  covering  a  rather  broad  territory. 

The  associated  foundries  had  for  years  enjoyed  reputa- 
tions for  high  grade  work  which  made  them  regard  each 
other  as  worthy  competitors.  Frequent  contact  in  meet- 
ings of  technical  societies  and  in  other  ways  resulted  in 
exchange  of  experiences  and  friendly  intercourse.  The 
fact  became  apparent  that  ideals  and  business  ethics  of 
several  competitors  in  the  same  field  bore  the  same  strong 
similarity  as  did  process  and  product.  This  brought  about 
natural  respect  and  the  implicit  confidence  that  character- 
izes each  group  member  toward  his  associates  in  the  other 
companies,  without  which  no  such  cooperative  plan  could 
succeed. 

Competitors  Co-operate 

Before  the  world  war  several  persons  connected  with 
the  companies  now  holding  membership  in  the  Group  dis- 
cussed the  advisability  of  doing  cooperative  research  and 
thus  accomplishing  the  desired  improvement  in  manufac- 
turing methods.  It  was  recognized  that  the  employment 
by  one  company  of  moderate  size  of  a  person  of  suitable 
qualifications  for  guiding  such  work,  coupled  with  the 
other  expenses  incidental  to  some  of  the  larger  and  more 
complex  investigations  that  obviously  should  be  carried  on 
would  involve  a  relatively  large  sum.  The  advantage  of 
distributing  such  expense  among  a  few  companies  pro- 
ducing the  same  kind  of  work  added  force  to  the  argument 
that  many  problems  are  best  solved  by  the  combined  wis- 
dom of  several  investigators  whose  experience  is  gained 
from  differing  local  conditions  found  in  each  plant  of  the 
same  general  type. 

The  outbreak  of  the  war  retarded  the  development  of 
the  idea.  The  great  conflict  made  \ery  heavy  demands 
on  the  steel  foundry  industry  and  it  was  not  until  the  sum- 
mer of  1920  that  the  cooperative  plan  could  be  satisfac- 
torily crystallized.  The  conditions  regarding  membership 
and  general  plan  of  operation  considered  essential  were 
then  satisfactorily  met  in  the  selection  of  the  five  asso- 
ciated companies,  and  of  Major  Bull  as  Research  Director 
to  coordinate  technical  activities  and  to  devote  his  entire 
time  to  the   solution   of  Group   problems. 

The  Group  has  two  guiding  committees,  one  to  decide 
questions  of  policy,  finance,  etc.,  and  the  other  and  more 
active  one  to  determine  technical  procedure.  The  officers 
and  principal  operating  officials  of  the  companies  are 
members  of  these  committees.  This  permits  .decisions  to 
be  reached  in  committee  conference  without  anv  delav  in 
referring  matters  to  principals.  The  executive  committee 
generally  meets  every  three  months  while  the  technical 
committee   is   usually  assembled   every   six   weeks.  The 

meetings  of  both  committees  ordinarily  extend  over  sev- 
eral days  and  permit  the  most  thorougii  consideration  of 
every  problem   under  debate. 


Central  Office  Controls  Research  in   Plants 

The  Research  Director  maintains  a  central  office  with- 
Mut  a  laboratory  and  has  a  small  office  staff.  All  labora- 
tor\  work  is  done  at  the  group  plants  and  in  outside  la- 
lioratories  at  times  when  results  from  otlier  sources  arc 
desired  to  supplement  tile  findings  of  Group  laboratories. 
Tlie  Research  Director  spends  a  large  amount  of  his  time 
in   visiting  tlie  plants. 

C'onnnittee  meetings  of  the  Group  are  one  of  the  few 
main  heads  under  which  the  organized  group  work  na- 
turally divides  itself.  The  meetings  are  technical  conven- 
tions in  miniature  at  which  progress  reports  of  investiga- 
tions are  read  and  freely  discussed.  These  reports  are  pre- 
jjared  by  the  plant  managers  themselves.  Following  the 
discussion  covering  each  investigation  that  is  being  prose- 
cuted, agreement  is  reached  concerning  tlie  steps  that 
should  next  be  taken  to  continue  them.  It  is  sometimes 
found  desirable  to  transfer  them  to  another  plant  to  ob- 
tain the  benefit  of  different  local  conditions.  The  pro- 
•rress  reports  of  researches  are  mailed  by  the  members  to 
each  other  a  few  days  in  advance  of  the  meetings  to  better 
permit   intelligent   discussion   at  the  conferences. 

Group  investigations  constitute  the  most  important 
phase  of  cooperative  work.  Such  a  joint  researcli  is  as- 
signed to  the  plant  which  seems  best  fitted  to  conduct  it 
from  the  standpoint  of  personnel  and  equipment.  The 
plant  manager  liimself  is  held  responsible  for  carrying  un 
a  group  investigation  and  in  most  cases  has  a  large  part 
in  the  actual  work  done.  The  Research  Director  gives 
such  personal  assistance  in  the  prosecution  of  every  joint 
in\  estigation  as  lie  can  and  at  all  times  keeps  closely  in 
touch  with  the  progress  of  such  work. 

Scope    of  Researches 

The  researches  conducted  by  the  Group  thus  far  in- 
clude those  relating  to  abrasives,  annealing,  core  practice, 
facing  sand,  gas  cutting,  furnace  practice,  the  elimination 
of  slag  from  eastings,  and   welding.  Some  of  these  in- 

vestigations have  already  established  important  facts.  Cer- 
tain of  the  researches  are  of  such  a  nature  as  to  require 
much  time  for  the  solution  of  all  the  problems  involved. 
A  few  investigations  had  to  be  suspended  or  modified  in 
1921  because  business  conditions  interrupted  the  demand 
for  certain   classes  of  castings. 

The  visits  of  the  Research  Director  to  each  plant  are 
not  alone  for  the  purpose  of  assisting  in  group  investiga- 
tions. An  iniport.iiit  feature  of  such  visits  is  a  general  in- 
.speetion  that  is  made.  lasting  several  days,  at  which  time 
constructive  suggestions  are  offered  concerning  all  ])liases 
of  operations.  During  these  inspections  castings  are  crit 
ically  examined  to  determine  the  thoroughness  with  which 
each  group  plant  adheres  to  standards  of  inspection  that 
have  been  agreed  upon  by  the  group  members.  Following 
these  plant  inspections,  a  written  report  is  sent  by  the  Di- 
rector to  the  plant  manager  concerned  and  a  eopv  of  this 
is  mailed  to  every  ))lant  in  the  Group.  .\ny  laxness  in  ad- 
herence to  Group  requirements  is  pointed  out.  Details  of 
operations  that  may  be  of  interest  to  the  other  Group 
])]ants  are  recorded. 


232 


IKON     AND     STEEL     OF     CANADA 


Decemlier,  1922 


Inii-rchangr    of    Data 

One  important  feature  of  the  firoiii)  cooperating  woriv 
consists  of  the  interelianjje  of  teelinieal  data  tliroiigli  the 
Research  Director's  office  to  wliicli  reports  are  regularly 
mailed  hy  each  plant.  There  reports  arc  summarized  for 
distribution  to  all  the  members  at  stated  periods.  Tliey 
cover  in  great  detail  all  the  important  phases  of  plant 
operations  that  are  indicative  of  efficiency.  They  are  often 
helpful  in  suggesting  to  a  plant  manager  a  research  in  liis 
own  ijlant.  I)uring  the  low  i)roduction  of  1921  these 
group  reports  were  of  considerable  value  in  indicating  pos- 
sibilities for  lower  production  costs. 

('()-()jii-rtiti()»  (if  Forciiiiii 

As  the  technical  adviser  of  the  associated  eomi)anies. 
the  Research  Director  endeavors  to  keep  closely  in  touch 
with  all  technical  developments  that  relate  directly  and 
indirectly  to  the  production  of  steel  eastings.  His  office 
accordingly  has  become  a  clearing  house  of  technical  in- 
formation which  is  being  distributed  constantly  to  the 
Group  plants. 

.\  feature  of  the  Group  work  which  has  great  value  lies 
in  the  visits  of  the  men  on  the  technical  .staff  of  each  plant 
to  the  foundries  of  the  other  associated  companies.  This 
interchange  of  visits  has  greatly  broadened  the  perspective 
of  the  foremen ;  and  has  emphasized  in  the  most  important 
way  comments  made  to  jilant  subordinates  regarding  better 
methods  followed  in  another  plant.  There  have  been  fre- 
quent conferences  of  plant  foremen  in  each  of  several  op- 
erating departments  who  have  been  brought  together  at 
one  plant  to  discuss  among  themselves  possibilities  of  im- 
provement in  the  operations  in  whieli  these  men  are  direct- 
ly concerned.  There  has  been  vigorous  effort  to  enlist  the 
active  interest  of  every  Group  foreman  in  the  cooperative 
research  work.  The  idea  of  imj)roving  shop  practice  by 
technical  cooperation  has  been  effectively  sold  to  superin- 
tendents, foremen,  and  all  others  who  have  greater  or  less 
responsibility  for  the  production  of  Group  castings.  The 
result  is  a  belief  in  cooperating  effort,  which  has  been  of 
pronounced   aid   to  every   plant  manager. 

After  a  little  more  than  two  years'  work,  the  accomplish- 
ments may  be  summarized  as  folows : 

1.  Marked   improvement   in   quality   of   product; 

2.  Considerable   reduction  in  operating  costs ; 

3.  Formation   the      "research    habit  "      in      each      plant 

organization; 
1-.      Stimulation  to  do  better  work  exhibited   by  all   who 

have  responsibilities  in  ])roduction. 
The  fact  that  the  project  is  successful  and  had  a  sound 
basis  is  demonstrated  by  the  enthusiasm  for  continuing  the 
cooperation,  exhibited  by  hardheaded  business  men  who 
continued  it  with  unabated  zeal  during  a  period  when  ))ro- 
duction   was  accompanied   by   considerable   losses   monthly. 


PRODUCTION    OF    IRON    .AND   STEEL    OCTOBER 
1 922 

The  monthly  report  of  the  Dominion  Bureau  of  .Statis- 
tics states  that  the  production  of  pig  iron  in  Canada  dur 
ing  October  showed  an  increase  of  ll.iMl  gross  tons  or 
■tT.?  per  cent  f)V(  r  record  for  September,  and  amounted 
to  .36,888  tons  ;is  eomi)ared  with  21',i»71'  tons  in  the  ))rev 
ious  month.  The  increased  tonnage  was  almost  wholly 
basic  pig  iron  manufactured  for  use  by  the  firms  report- 
ing. The  production  of  this  grade  increased  from  1 6,97(5 
tons  in  September  to  28,922  tons  in  October  or  70. 1  p.  c. 
Although  tlie  October  i)roduction  showed  an  encourag- 
ing increase  and  was  tin-  greatest  since  .March  of  this  vear 


when  an  output  of  41,733  tons  was   reaclud.   it   was   still 
below    the   monthly   average    for    1921. 

During  the  ten  months  ending  October,  the  average 
monthly  production  of  pig  iron  was  31,287  tons  this  year 
as  eom])ared  with  a  monthly  average  of  .'50,673  tons  in  the 
same  period  last  year.  The  cumulative  output  was,  cor- 
respondingly :!  12,877  tons  in  tlie  past  ten  months  as 
against  ;)0(;,730  tons  in  the  first  ten  months  of  1921. 

The  number  of  active  furnaces  at  tlie  end  of  October 
was  unchanged  at  four,  viz:  one  at  Sault  Ste.  Marie,  one 
at    Hamilton    and    two    at    Sydney. 

The  production  of  ferro-alioys  remained  practically 
same  as  in  September  at  1,823  tons  comprised  wholly  of 
ferro-silicon  of  15  to  80  per  cent  grades.  Of  this  amount 
68.6  per  cent  was  of   15  per  cent  ferro-silicon. 

The  output  of  steel  ingots  and  castings  in  Canada  dur- 
ing October  amounted  to  52.735  gross  tons,  an  increase  of 
17.3  per  cent  over  the  September  production  of  35.787 
tons.  Basic  open  hearth  ingots  produced  for  further  use 
by  the  firms  reporting  amounted  to  50,851  tons  in  Octo- 
ber as  compared  with  33,815  tons  in  September  an  in- 
crease of  1.9  per  cent  from  the  average  production  for 
basic  open  hearth  ingots  during  1921  was  53,1.89  tons  and 
for  the  first  ten  months  of  the  current  year  averaged  37,- 
052  tons.  The  month  of  October  therefore  showed  a  de- 
crease of  i.  9  per  cent  from  the  average  production  for 
1921  and  an  increa.se  of  37.2  per  cent  over  the  average 
lor  the  first  ten  months  of  this  year. 

Basic  open  hearth  castings  made  during  the  month 
amounted  to  971  tons,  an  increase  of  137  tons  or  15.2  per 
cent  over  the  preceding  month,  and  most  of  the  produc- 
tion was  made  for  sale. 

The  output  of  bessemer  castings  declined  slightly  f 
180  tons  in  September  to  125  tons  in  October,  a  deer, 
of  30.6  per  cent.     Electric  castings  al.so  fell  off  10.6  per 
cent,  the  actual   production   l)eing   831    tons   in   September 
and   7i3   tons   in   October. 

The  cumulative  iiroduetion  of  ingots  and  castings  for 
tlie  ten  months  of  the  current  vear  amounted  to  387  570 
tons  as  compared  with  591,792  for  the  same  period  of  last 
year,  a  decrease  of  29.5  per  cent. 

COST  ACCOUNTING  IN  THE  MANUFACTURE  OF 
IKON  A\D  STEEL  SHEETS 

The  Xatioiia]  Association  of  Cost  Accountants  has 
recently  i.ssued  in  official  publication  entitled  "Cost 
Accounting-  m  tlie  JIanufacture  of  Iron  and  Steel 
Shect.s    ,  by  Mr.  KeiUh,  B.  Woods. 

While  the  article  i.s  necessarily  condensed,  the  author 
,nas  endeavored  to  make  the  pamphlet  a  comprehensive 
outline  of  a  system  f„r  obtaining  accurate  costs  in  an 
n'on  and  steel  foundry,  together  with  all  the  mechan- 
ism leading  up  to  it.  To  anyone  reading  this  pamphlet 
.•aretully  the  general  layout  of  almost  any  detailed 
system,  M'lielher  .steel  sheets  or  not,  is  .shown. 

Among  the  many  points  brought  out  as  resultin-' 
from  the  application  of  this  sy.slem  are  the  following: 

1.  T;i<-re  is  jiraetically  no  duplication  of  efforts"  the 

original  entry  following  right  thru  to  the'  ecst 
s.neet.s  without  re-writ iiig.  An  example  of  this  is 
where  Ihe  service  card  or  order  is  used  for  the 
overhead   on    the  cost   sheets. 

2.  All   cards  are  so  laid   out  that    the  exact  respon- 

sibility   of    each    superintendent    or    foremen    is 
shown. 
•'?.  The   card    of   aeeounts   is   carried    in   the   greatest 
detail  hut  shown  on  most  costs  sheets  in  about  nine 
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Tliij  Directory  is  published  in  Lhe  interests  oX  our  reaiiers. 
invited  to  communicate  witli  tlie  publishers  of  this  .''ournal, 
information. 

Ang^le  Bars: 

Steel    Company    of   i^anaa,    Ltd.,    Hamilton.    Out. 
United  States  Steel  Products  Co.,  Montreal. 

Barbed    Wire    Galvanized: 

British    Empire   Steel   Corporation,    L.td. 

Steel    Company    of    Canada.    Ltd,    Hamilton,    Out. 

United  States  Steel  Products  Co..  Montreal. 

Anchor   Bolts : 

Steel    Com 


)f    Cauaa.    Ltd..    Hamilton,    Ont. 


Axlas,  Car: 

Nova   .Sioll.T    .Sleei   *   ConI    Co.    Limited.    New    <;l:isgi)v 
United  States  Steel  Products  Co.,  Montreal. 

Axles,   I^ocomotive: 

British    Empire   Steel   Corporation,    Ltd. 

Nova    .SroliR    Sleel    *    Coal    Co.    I.,lmlled.    New    Cla.sgow 

United  States  Steel  Products  Co.,  Montreal. 

ft  ii-rel  Stuck  (Black  Steel  Sheets) : 

Seiieia    Iron   H   Sleel   Co..    Huffalo.   N.Y. 
Steel  Co.  of  Canada.   Ltd.,  Hamilton,  Ont. 


British   Empire    Steel   Corporation,    Ltd. 
Uoiniiilon    Iron    &    Steel    Coy..    Ltd..    Sydney.    N.    S 
United  States  Steel  Products  Co..  Montreal. 

Bors,  Iron  &  Steel: 

British    Empire    Steel   Corporation,   Ltd. 

Manitoba   Steel   &    Iron   Company 

Canailiaii    Western    Steel    Co..   CalRary.    Alia 

Dominion    Iron    &    Steel   Coy..    Ltd..    Sydney.    N.    S 

'I'lie    Sleel    Company    of   Canada.    Hamilton,    Out 

Heals.   McCarthy   &   UoRers.   Buffalo.   N.Y. 

Nova  Scotia  Steel  &  Coal   Co..   Limited.   New   fJlasgow.    N  ' 

Canadian   Tube  *   Iron  Co..   Ltd..   Montreal. 

Leslie.    A.    C.   &   Co..    Ltd..    Montreal. 

Steel   Co.   of  Canada,   Ltd.,   Hamilton,  Ont. 

B.irs,   Steel: 

British   Empire   Sleel   Corporation,    Ltd. 

Dominion    Iron    &   Sleel    Coy..    Ltd.,    Sydney.    N.    S. 

Nova   Siolia   Sleel   *  Coal   Co..   Limited.    New   Cl.Tsgow.    N: 
Steel   Co.   of  Canada.   Ltd..   Hamilton.   Ont. 
United  States  Steel  Products  Co..  Montreal. 

Billets,    Blooms    and    Slates: 

British    Empire    Steel   Corporation,   Ltd. 

Dominion    Iron    &    Sleel   Coy.,    Ltd.,    Sydney,    N.    S. 

Nova  Scotia    Sleel   »   Coal   Co.   Limited.    New   Glasgow.    N; 

Steel    Company    of   Canada,    Ltd.,    Hamilton.    Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Benzol: 

British   Empire   Steel   Corporation,    Ltd. 
Dominion    Iron    *   .Sleel    Coy..    Ltd..    Sydney.    N     S 
Steel    Company    of   Canada.    Ltd..    Hamilton.    Ont. 

Bins,  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke.  Que. 
Reld  &   Brown  Structural  Steel  &  Iron   Work? 
Toronto  Iron    Worlcs.   Toronlo.   Ont. 


Ltd..   Tororiic 


Black  Steel  Sheets: 

B.  &  S.   H.  Thompson  &  Co..   Ltd. 

Seneca    lion   *    Sleel    Co..    Buffalo.    N.Y 

Leslie  &  Co..    Ltd..  A.   C.    Montreal.   P.    Que. 

Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 
Blooms  ft  Billets: 

Algoma  Steel  Corp..    Ltd..   Sault  Ste.   Marie. 

British   Empire    Steel   Corporation,    Ltd. 

Dominion    Foundries    *    Steel.     Ltd..     Hamilton.    O 

Dominion    Iron    *    Steel    Cov..    Ltd..    Sydney.    N.    S 

.Steel   Co.   of  Canada.   Ltd..    Hamilton,   Ont. 

United  States  Steel  Products  Co..  Montreal. 
'Boilers: 

Sterling    Engine    Works.    Winnipeg.    Man 

Bolts: 

Baines   &    Pecl(Over.    Toronto.    Ont 
Sleel  Co    of  Cani.da.   Ha    illtnn.   Oni 
Canadian    Tube  &   Iron   Co.    Monirenl,    PQ 

Bolts.  Railway: 

British    Empire   Steel    Cornoration.    I^trl. 

Nova   Scotia   Steel   &  Coal   Co.    l.imderi     NVw   rjUsi 

Steel   Co.   of  Canada.   Ltd.,   Hamilton,   Ont. 


ts.  ITnts.  Bivets: 
r-anadian      Tube     *      Iron      Co        t 
Steel    Company   of   Canada.    Ltd  . 


Hamilton.    Ont. 


Box    Annealed    Steel   Sheets: 

B.   &  S.    H.   Thompson  &  Co..   Ltd. 
Seneca   Iron  *  .steel  Co..   Buffalo     NT 
T>ominion   Foundry   Snpniy  Co  .    T.lrV.   Montreal 
Steel    Co.   of  Canada.    Ltd..    Hamilton.   Ont. 


Buyers  who  are  unable  to  find  out   what  they  desire  at» 
who    in   all    probability,    will    be   able    to    glv^    the     1o«;r.V 

Brass  Goods: 

Dun  lop   Tire  &    Rubber  Goods  Co..    Lid.   Toiontp.   Drt. 
Brick-insulatiner : 

Quigley   Furnace   Specialties   Co..    New    York 
Dominion   Foundry   Supply  Co.,   Ltd.,    Montreal. 

Brideras: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke.  Que 
Brushes,  ronndry,  Core: 

Hyde  &  Sons.   Montr.ial.  Que 
Building's,  Metal: 

Pedlar   People.   Limited.  Oshawa.  Ont 

Hamilton   Bridge   Works  Co.,   Ltd.,  Hamilton. 

Car  Specialties: 

Dominion   Foundr 


Carriers : 

Canadian    Matlie 


s  &  Steel.   Ltd  .  Hamilton.  Ont. 
Gravity   Carrier  Co. 


oronto.  Ont. 
Gaskets.  Bnbber: 

Dunlop  Tire  &  Itubber  Goods  Co..  Ltd..  Toronto.  Otit 
Cast  Iron  Pipe: 

National    Iron   Corporation,    Ltd..   Toronlo 

Hyde  &   Sons.    Montreal.   Que. 

Canada  Iron  Foundries.   Montreal. 

Castings,  Brass: 

Algoma    Steel   Corp..    Ltd..   Sault   Ste.    Marie. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  C»ti. 

Castings,  Bronze: 

Wen'worth  Mfg.  Co.  Limited,  Hamilton  Ont 
AUoma  Steel  Corp.,  Ltd..  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd..  Brantford,  Can. 

Castings,  Gray  Iron: 

Algoma   Steel   Corp,    Ltd.,  Sault  Ste.   Marie. 

Canadian    Steel     I'Vinnilrie.s.     Lttl.    Montreal     PQ 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,    ITlckel    Steel: 

Hull    Iron    and    Steel    Ponnilrie-'.    Ltd.,    Hull     PQ 
Canadian    Sleel    Foundries.    Lid.    Montreal'  PQ 
Algoma   Steel  Corp.,    Ltd.,  Sault  Ste.   Marl* 
liominion    Sleel    I'onndry   Co.    Ilaniillon.   Ont. 

Castings,  Gray  Iron: 

Algoma   .Steel  Corp..   Ltd..   Sault  Ste.   Marls. 

Castings.    Malleable: 

r-anadinn    Steel     Foundries.     Ltd.     Montreal    PQ 
Algoma   Steel  Corp..   Ltd..   Sault   Ste.   Marie. 

Castings,   Steel: 

Algoma   Steel  Corp..   Ltd..   .Sault   Ste.   Ifarle. 
Cement.  High  Temperatnre: 

Dominion   Foimdry   Supply   Co..    Ltd..    Montreal 
Chrome: 

.American    Refractories    Co. 
Chemists: 

Milton    Hersey    Co..    Ltd..    Montreal. 
Chncks  Iiathe  and  Borlncr  Mill: 

The  Dominion  Steel  Products  Co  .  Ltd  .  Branu'ortl     '  ■ 


Clip  and  Staple  Wire: 

The  Seneca   'Wire  *   Mfg    Co..    Fostorla.   Ohio     T    • 
United  States  Steel  Products  Co.,  Montreal. 

Condensers  —  Blectrical,   Static   &  Power: 

Griswold    &    Co..    Montreal,    Que, 
Cossnlting    Entrlneers: 

Canada  Furnace  Co..  Ltd..  Port  Colhorne 

A.  C.   Leslie  &  Co..   Ltd.   Montreal     PQ. 
Steel    Co.    of    Canada.    Hamilton.    Ont. 

PIve  Riveted  Steel: 

Toronlo    Iron    TVorlcs.    Toronto.    Ont 
MacKinnon  Steel  Co..   T-td..  Sherbrooke    Que 
United  Slates  Steel  Products  Co     Ltd.  New  Tork 
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items.     Each  one  of  the  nine  items  can  be  qtiickly 
analyzed   clown    to    the    re(inisitioii    oi-   labor   card. 
etc.,  in  its  orifrinal  entry. 
4.  Probably   the   <rreatcst    imi)rovcnieiit   over   the   or- 
dinary"  .sheet    cost    .system    is    that   the    costs    are 
mathomatieally    correct    as    to    different    products 
and  sranjres.     Sheets  are  sold  by  gauge  or  gauge 
differentials  from  a  ba.se  gauge  and  finish  differ- 
entials   frcm    a    fi.xed    product — One    Pass    Cold 
Rolled  and    I'.ox    Ainiealed   Steel  sheet-28  ga.     In 
the  sy.stem  luit lined  -jreat  care  has  been  taken  to 
get    tju'    distribution    of    expenses   on   the    correct 
basis  for  each  Uind  of  cxiiense  of  every  department 
both  to  (ithcr  dcii.irliiH'nls  and  to  the  prodn<'t,  and 
there    is    im    a\ci-a;jiiiy-    of    gauges    either    on    the 
cost   .-sheets  or  thru   fic   inventory  to  confuse   the 
real  cost  and  give  one  on  the  cost  of  sales  that  for 
a   given    period    is    practically   meaningless,   altho 
probably  correct  over  a  moderately  long  period. 
Copies  <f  "this   i>amphlet  nuiy  ])e  procured    from  the 
office   of   the   Secretary,   Natioiud    Associa-tion   of   Cost 
Accountants,   180\V.  42   St..  New  York.     The  price  to 
non-members  of  tlic  Association  is  seventy-five  centsjjcr 
copy.  —    I 


Tile  Bengal  Iron  Co.  (Ltd.)  is  said  to  be  producing 
more  tlian  1 .30,000  tons  of  ])ig  iron  annually.  It  is  ex- 
pected tliat  an  annual  output  of  180,000  tons  of  pig  iron 
will  be  reached  by  the  Indian  Iron  and  Steel  Co.  when  its 
new  works  now  in  course  of  erection  at  Hirapur,  Bengal, 
are.  conijileted.  The   proposition   of  erecting  a  modern 

steel  plant  with  an  output  eoverini;  all  basic  steel  pro- 
duets  is  being  worked  out,  and  a  corporation  for  that  pur- 
pcse,  the  United  .Steel  Cor])oration  of  Asia  (Ltd.),  is  in 
process  of  flotation.  .St-vcral  small  coni])anics  have  iron 
works   under  construction. 

The  Mysore  Government  is  putting  up  the  money  for 
the  erection  at  Bliadravati.  Sliimoga  district,  Mysore,  of 
iron  works  to  have  a  capacity  of  20,000  tons  of  charcoal 
pig  iron.  This  works  is  to  utilize  ore  found  all  around 
the  plant  site  in  the  Bababudin  hills.  It  is  to  be  known  as 
the  Mysore  Distillation  and  Iron  Works  and  will  be  under 
the  management  of  the  Tata  Iron  and  Steel  Works — U.  S 
(iMiiuiercc   Reports. 


IXDIAS   PRODUCTION   AND   IMPORTS  OF   IRON 
AND  STEEL 

In  the  neighborhood  of  iO  per  cent  of  all  iron  and  steel 
products  shipped  into  India  enter  the  Province  of  Bengal, 
which  is  the  largest  consumer  of  foreign  iron  and  steel 
among  the  Provinces.  Bengal  heads  the  list  with  over  .50 
per  cent  in  the  receipt  of  most  items,  giving  way  to  Bom- 
bay in  hoops  and  strips,  nails,  rivets,  and  wasInTrs,  scrap 
and  cast  pipes  and  fittings,  and  to  Burma  on  wire  nails 
and  wrought  tubes,  pipes,  and  fittings. 

The  consumption  of  steel  products  in  India  is  smallest 
during  the  monsoon  season,  which  lasts  from  the  1st  of 
June  to  the  1st  of  October,  and  merchants  carry  as  small 
a  stock  as  possible  that  is  liable  to  rust  or  otherwise  de- 
teriorate during  the  rainy  season.  Orders,  therefore,  are 
not  placed  that  will  be  delivered  early  in  the  monsoon 
season,  and  buying  for  delivery  at  the  end  of  the  monsoon 
Hsuallv  commences  about  .June   1st. 

Consumption  of  iron  and  steel  in  India  has  not  nearly 
regained  its  pre-war  volume  and  the  potential  market  is 
large,  but  although  American  products  have  an  excellent 
name  in  several  of  the  Provinces  their  prices  have  i>laeed 
them  at  a  disadvantage.  (Quality  counts  very  little  in  the 
Calcutta  market;  in)|)orters  customarily  buy  the  ehea])est 
goods,  being  interested  otdy  in  jirice.  Foreign  conijx'ti- 
tion  fortified  by  the  high  exchange  value  of  the  dollar 
has  virtually  eliminated  American  iron  and  steel  from  the 
markets   of   the   Karachi   district   also. 

As  yet,  India's  ))roduction  of  iron  and  stiil  has  had 
little  effect  on  the  market  for  imported  prodiuts.  but 
develojjmcnts  now  in  progress  )>oint  to  real  eoni]ietiti(m 
from  this  tpiartcr  in  the  ne.ir  future.  The  largest  iron 
and  steel  couipany  in  Indi.a,  the  Tata  Iron  and  Steel 
Works,  is  ])lanning  to  enlarge  its  capacity  by  the  end  ot 
192.'J  to  give  an  outimt  of  ().jO,()00  tons  of  pig  iron  and 
i25,000  tons  of  finished  steel  amnially,  a  large  inerca.se 
over  its  present  eajjaeity  of  ai)proximately  300,000  tons  cd' 
pig  iron  and  12.5,000  tons  of  finished  steel.  This  firm 
claims  that  it  is  the  only  domestic  producer  of  finished 
steel  sections  for  the  market  in  India  at  present.  The 
Government  has  a  small  steel  plant  at  Ichapore  for  the 
production  of  steel  for  aunnunition  and  for  Government 
purposes,  but  it  is  believed  that  none  of  this  product  is  for 
sale  in  the  market. 


CO OPKRATION    IN   RESEARCH 

The  tendency  for  research  to  be  a  monopoly  of  the  aca- 
demician, or  the  physical  chemist,  eaiuiot  have  failed  to 
he  noticed  by  all  progressive  foundrymen,  states  the 
Foiiiidri/  Trade  Journal  in  a  recent  issue.  This  state  of 
affairs  is  due  primarily  to  his  special  training,  and  sec- 
ondarily to  the  precision  apparati  at  his  disposal.  It  does 
not  follow  that  the  results  obtained  from  this  class  of 
work  are  of  more  value  to  the  trades  concerned  than  those 
given  by  the  technical  or  even  the  practical  man,  because 
the  highly-finished  work  of  the  research  student  is  often 
a  statement  of  facts,  the  propounders  of  which  do  not 
know  or  at  least  are  afraid  of  giving  their  practical  ap- 
plication. This  was  dealt  with  lately  at  the  Swansea 
meeting  of  the  Institute  of  Metals,  by  Sir  Henry  Fowler, 
who  pleaded  on  behalf  of  the  practical  man  to  the  newer 
schools  of  professors  to  indicate  clearly  the  data  capable 
of  benig  translated  by  the  de))artmental  manager  into  ac- 
tu.d  pr.K'tice.  If  a  pa])er  is  without  any  practical  inter- 
pretation then  it  might  be  .so  stated,  so  that  the  practical 
men  assoeiated  with  the  various  institutions  can  better  oc- 
cupy themselves  by  li.stening  to  a  di.seussion  from  which 
there  is  little  chanee  of  their  deriving  any  benefit  beyond 
a  lesson  in  the  art  of  nmtual  congratulation.  If  real  bene- 
fit is  to  he  obtained  by  owners  and  managers  from  spend- 
ing several  days  away  from  their  works,  then  the  councils 
of  the  various  technieal  (not  academical)  societies  should 
insist  that  the  practical  bearing  of  the  papers  mu.st  be 
clearly  emphasised,  or  if  the  high-brows  insist  on  arguing 
abstruse  points,  then  perhajjs  it  would  be  well  to  follow 
the  American  system  and  hold  simultaneous  meetings,  so 
th.it  those  in  charge  of  manufacturing  processes  will  have 
.1  chanee  of  eliciting  and  gi\iiig  iiifonnation  helpful  to  the 
work  in  hand,  and  not  souictliing  whieli  might  be  useful 
in  ten  years'  time.  .\t  this  |)<rio(l,  perhaps,  it  may  be 
lound  that  the  r.seareh  \vork<r  has  so  come  down  to  earth 
that  hi-  is  ca])ahl(;  of  successfully  controlling  manufac- 
turing proees.ses.  At  the  moment,  however,  manufaeturers 
prefer  to  employ  technieal  men —  men  who  should  be 
capable  of  economically  utilizing  the  results  of  |)ublished 
and  their  own  research  work  through  the  medium  of 
forenu-n,  skilled  men  and  labourers. 

In  some  sections  of  the  metallurgical  industries  well 
informed  departmental  managers  are  hesitating  to  give 
|)apers  or  contribute  to  discussions  because  of  their  lack 
of  training  in  the  higher  branches  of  modern  physics,  and 
fear  the  criticism  of  those  so  versed.  We  can  assure  them 
that  it  is  the     absence  of     practical     knowledge  which  re- 
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Cranaa,  Elactrlo  TniT*Ular:  „ 

Northern  Crane  Works.   Ltd..   WalkervlM*.  Ont 

Cransi,   I^ocomotlT*: 

Norlhein    Crane    Works,    WalkervlU*.    Ont. 

Cranes,   TraveUlnp,  Eleotric,  and  Hand  Fowar: 
Northern  Crane  Works.   WalkervIUe.  Ont. 
Canadian   Fairbanks-Morse  Co..   Ltd..  Montreal. 
Volta   Mfg.  Co.,  Welland,  Ont. 

Cruolblaa: 

Hyde  &  Sons.  Montreal.  Qn^. 


Cupolas,  Fonndry: 

Northern  Crane   Works.    Ltd..    Walksrvllle.  Ont. 

Damp-proof  Coating': 

Beverldge    Supply    Company,     Limited.     Montreal. 

Darrloks: 

R.   T.    Gllman   &  Co.,    Montreal. 


Drop  Torging: 

Steel   Company    of   Canada,    Ltd.,    Hamilton,    Ont. 
I  >nuip  Cara: 

McKlnnon    Shell    Co.,    Sherbrooke. 

II.    T,    Gllniiin    &   Co.,    Montreal. 

Diiat  Arrestera  (for  Tumbling'  MlUa): 

Northern  Crane   Works,  WalkervIUe.  Ont. 

Dyuamoa  tc  Eleotrlcal  SuppUaa: 

Can.  General   Electric  Co.  of  Canada,  Ltd.,  Tolonlo. 
Electrical   Fittings  &   Foundry,    Ltd..   Toronto. 
Volta    Mfg.    Co..    Wellnnd.    Out. 

Electircal  Condensers: 

Griswold    &    Co.,    Montreal,    Que. 
Eleotro-Flatlng: 

Wentworth    Mfg.    Co.,    Limited.    Hamilton.    Or.t. 

Emery  and  Emary  Wheela: 

Wilkinson   &   Komii.nas.    Hamilton.   Ont. 

Englnaa — Heavy  Oil: 

The  Dominion  Steel  Producta  Co..  Ltd.,  Brantford,  Can 
Enameling  Finlah  Steal  Bbeeta: 

Senecfl    Iron   A  Steel  Co..   Buffalo.   N.T. 

Smart-Turner    Machine   Co.,   Ltd.,    Hamilton,    ou- 

Fence  Staplca: 

British    Empire   Steel   Corporation,    Ltd. 
Canadian   Tube  &  Iron  Co.,   Lid.,   Montreal 
Dominion    Iron    &    Steel    Coy..    Ltd.,    Sydney.    N     8 
Steel  Co.  of  Canada,   Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal 


:  Co.,  Ltd.,  Montreal. 
Beverldge    Supply    Company,     Limited,     Montreal. 

Fire  Bilck: 

Elk   Fire    Brick   of   Canada,    Ltd.,    Hamilton.   >.>. 
Crescent    Refractories    Co.,    CurwensvlUe,    Pa.    U.S.A. 
Ironton  Fire  Brick  Co.,  The,  Ironton,  Ohio. 
Fire  Brlek  Cement:  ,     , 

Lealle  &  Co.,   Ltd.,  A.   C   Montreal,    P.    Que. 
National   FIreprootIng   '.'o    of  Canada,    l.ta..     imo 

HvrtP    *     Knn»       Mm.tr»ol 

gulgley  Furnace   Specialties  Co.,    New    York, 
omlnlon  Foundry   Supply  Co.,   Ltd.,   Montreal. 

Fire  Brick,  Jointleaa: 

Beverldge     Supply     Company,     Limited,     Montreal. 
Flooring  Materlala: 

Beverldge     Supply     Company.     Limited.     Montreal. 
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Hyde  &   Sons.    Montreal,   Que 
Furuacea,  ▲naaallng: 

Pittsburgh  Electric  Furnace  Corp. 
Fnrnaoas,  Blast: 

Toronto   Iron  Works.  Toronto.  Ont. 

Pittsburgh  Electric  Furnace  Corp. 

Pomace,  Electric  Equipment: 

Pittsburgh  Electric  Furnace  Corp. 


Furnaces,  Electric: 

Pittsburgh  Electric  Furnace  Corp. 


American    Refractories    Co. 

Glass  and  Flu  'Wire: 

The  Seneca  Wire  &  Mfg.  Co.,   Fostorla,  Ohio,    U.S.A. 
United  States  Steel  Products  Co.,  Montreal. 

Bear  Boxes,  Bednctlon: 

Hamilton  Gear  &  .Machine  Co.,  Toronto,  Ont. 

Hull    lion    &   Steel    Foundrie.s.    Ltd.,    Hull,    PQ 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Smart-Turner    Machine   Co..    Lul..    Hamilton 

Serrlnrbone: 

Ltd.,  Brantford,  Can. 

Qear  Catting  Machinery: 

Hamilton   Gear  &   Machine  Co.,  Toronto,  Out. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Hardware: 

Heals,    McCarthy    &.    Rogers.    Hu.'falo.    N.Y. 
Hoists: 
Hoists,  Air: 

Canadian   Mead-Morrison  Co.,   Welland,  Ont. 

Northern    Crane    Worns,    Lid..    WalliervlUe.   Out. 

HolBts,  Electric: 

Canadian   Mead-Morrison  Co, 

Northern    Crane    Works,    Ltd., 

Hoisting  ft  Conveying  Machinery: 

Northern    Crane    Works,    WalkervIUe.    Oiil. 
Sterling    Engine    Works,    WliinlpeE,    Man. 

Hoops: 

United   States   Steel    Products   Co.,    Ltd..    New    York. 
Leslie  &  Co..   Ltd.,  A.   C   Montreal.   P.    Que. 

Toronto,    Ont. 


Fluorspar: 

Canadian    Industrial    Mineral 
Forglngs: 


Toronto.  Oni 

Qlasgon 


Nova  Si'Oiia  Steel  &  Coal   Co..    Limited.    Ne 

Steel   Co.   of  Canada,   Ltd..   Hamilten,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Forglngs,  Marine:  ^    ^     ,, 

Canada  Foundries  &  Forgings  Ltd..  Welland.  Ont 
Steel  Co.  of  Canada,   Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 
Forglngs,   Automobile: 

Canada  Foundries  &  Forglngs  Ltd  .  Welland.  om 
Forglngs,  Xron  and  Steel: 

British   Empire    Steel   Corporation,    Ltd. 
Dominion    Steel    Foundry    Cc.    Ltd.,    Hamllloii.    Ont 
Vova  Scotia  Steel  &  Coal  Co.    Ltd.,  New  Gla-sgow.   f 
Dominion   Steel    Foundry   Co     Hamilton     Ont 
Steel   Co.  of  Canada,   Ltd.,  Lamllton,  Ont. 
Forglngs,  Drop  tc  Iiocomotlve: 

Canada  Foundries  &  Forglngs  Ltd  ,  Welland.  Ont 
Steel  Co    of  Canada,  ltd.,    Hamilton,   Ont 


Hose,  Fire   b   General,  Rubber: 

Duulop   Tire  &    Rubber   Goods   Co., 


British    Empire   Steel   Corporation,    Ltd. 

Dominion    I'oundrles  &  Steel,   Ltd.,   Hamilton,  Ont. 

Dominion    Iron   &  Steel   Coy.,   Ltd.,   Sydney,    N.    S. 


ilton,    Ont. 

U.S.A. 


Mattress  and  Broom  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,    Fostorla,   Oh 
United  States  Steel  Products  Co.,  Montreal. 

Mechanical  Froduots,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co.  Ltd.,  Tj-onto.  Ont. 

Machinery,  'Wii.  Mill 

The  Dominion  Steel  Products  Co.,  Ltd.,  Bra.ntford,  Can. 

Market  and  Btmdllng  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostorla,  Ohio,  U.S.A. 
Bains  &   David,    Limited,   Toronto,  Out. 

Metals,   High  Speed  Cutting: 

Deloro    Smelting   *    Refining    Co 


Ltd.. 
Montreal,   P 


Toronto.    Ont. 
Que. 


Magneslte: 

The  Scottish-Canadian  Magneslte  Co.  Ltd..   Montrea', 
American    Refractories    Co. 

Motors,   Electric: 

l.incolii    Electric   Co.   of  Canada,    l.id.,   Tor.,n,o. 
Moloney   Electric  Co.  of  Canada,   lAd..  Toion<o,  Ci. 

Motor  Fuel:  ,   „  ^.        .,  ^ , 

Britisli    Empire   Steel   Corporation,   Ltd. 

Dominion    Iron    &   Steel   Coy.,    Ltd.,    Sydney,    N.    S. 

Nails,  Wire  &   Cut: 

British   Empire   Steel   Corporation,    Ltd. 

Steel   Company    of   Canada,    Ltd.,    Hamilton,    Ont. 

United  States  Steel  Products  Co.,  Montreal. 
ITuts    (up   to  4  In.) : 

Steel  Company  of  Canada,   Ltd..   Hamilton.   Ont. 
Oxy- Acetylene  Welding: 

Oxyweld    Co..    Limited,    Toronto.    Ont. 
Packing,  Fiston,  Bod  &  Sheet  Bobber: 

Dunloo  Tire  &  Rubber  Goods  Co..  Ltd.,  Toronto.  Ont 
Patent  Solioitorat 

Stanley   LIghtfoot,  Toronto,  Ont. 
Patterns:  „  .       „    , 

Dominion   Pattern   Co.,   Toronto.   Ont. 

Pig  Iron : 

Algoma   Steel   Corporation.    Sault    Ste.    Marie.    Ont. 
Dominion    Iron   &    Steel    Co.,    Ltd.,    Sydnej     ^-  ."• 
Steel   Co    of  Canada.    Ltd..   Hamilton.  Ont 
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strains  the  research  worker  from  hazarding  any  applica- 
tion of  his  work  to  practice.  Therefore  the  timidity  is 
mutual. 

The  foundrv  trades  can  congratulate  tliemselves  tliat  ot 
all  societies  tlieir  representative  technical  association  is 
the  best  in  so  far  as  catering  for  the  actual  workers  is 
concerned,  for  wiien  highly-scientific  papers  have  been 
presented,  the  lecturers  have  been  careful  to  point  out 
the   practical   bearing. 

No  doubt,  in  tiie  future,  the  Institution  of  British  Foun 
drymen  will  accept  a  limited  number  of  acad  mical  con- 
tributions, but  we  believe  that  before  their  advent  a  num 
ber  of  educational  papers  which  have  been  and  will  be 
presentid,  will  overcome  the  objection  sometimes  raised 
by  the  researcii  worker  "It  is  not  our  fault  if  managers 
are  insufficiently  educated  to  understand  our  investiga- 
tions." Speaking  for  the  foundry  end  of  metallurgical  in- 
dustries, we  feel  sure  that  the  intensive  application  of  old- 


EUROPEAN  PLAN 

Rooms     600     ^^^^-^ 

Headquarters  in  Detroit  for 

OLD  COLONY  CLUB 

DETROIT  AUTOMOBILE  CLUB 


DAILY  RATES 

100  at  $2.50  Single  -  -  -  $4.50  Double 
150  at  $3.00  Single  -  -  -  $5.00  DouWe 
100  at  $4.00  Single  -       $6.00  Double 

50  at  $5.00  Single       -       -       -       $7.00  Double 
50  with  Twin  Beds,  $5.00  to  $7.00 
100  in  Suite,  $5.00  to  $8.00,  Double 

Two  Floors  of  Agents'  Sample  Rooms 
$5.00  per  Day 

Table  d'Hote  Dinner,   $1.00-$1.50 

Business  Men's  Luucli,  50c-75c 

HOTEL  TULLER 

CAFETERIA  O.  C.  Froman,  Mgr.  GRILLE 


fashioned  elementary  chemistry,  physics,  and  mathematics 
will  do  infinitely  more  good  than  any  wild-eat  chase  into 
the  realms  of  their  higher  branches. 


There  has  been  issued  recently  the  first  annual  report 
of  the  British  Cast-Iron  Research  Association,  which  was 
incorporated  in  .lune,  1921.  British  iron  founders  to  the 
number  of  202  were  members  of  the  association  at  the  time 
of  the   report. 

The  association  has  made  progress  on  the  following  re- 
searches: (1).  (rrading  of  pig-iron;  (2)  moulding  sands 
and  refractories;  (•'{).  motor-car  and  internal  combustion 
engine  cylinder  eastings;  (  !•).  alloys  of  cast  iron  for  unit- 
ing erosion  and  corrosion,  as  in  centrifugal  pumps,  sh'p 
l)iimps,  dredgers,  valves,  pulverisers,  etc.;  (.5).  standard- 
isation of  testing  methods  for  cast  iron;  (fi).  cupola  and 
ladle  linings;  (7)  abnormal  fractures  and  structures  in 
malleable  castings;  (8).  shrinkage  defects,  "draws  and 
shrink  holes,"  in  castings;  (9).  sulphur  holes  and  hard 
spots  in  small  castings. 

By  consultation  with  other  bodies  conducting  researches 
of  this  sort,  great  care  has  been  taken  to  avoid  duplication 
of  work  already  done  or  already  under  way.  The  co-op- 
eration of  the  American  National  Research  C  ouncil  has 
been  verv  valuable  in  this  connection. 


To  assist  students  working  their  way  through  Carnegie 
Institute  of  Technolog}*,  the  .Jones  and  Laughlin  Steel 
Company,  of  Pittsburgh,  has  arranged  to  employ  .students 
in  the  steel  mills  on  Friday  and  Saturday  nights  or  all  day 
■Saturday.  The  shifts  are  of  ten  hours  length.  Jones  and 
I-aughlin  is  the  first  large  concern  in  Pittsburgh  to  come 
to  the  aid  of  students  in  need  of  finances.  The  arrange- 
ment is  pleasing  to  the  administration  at  Carnegie  Tech. 
because  of  the  opportunity  it  gives  to  the  students  in  the 
College  of  Engineering  to  acquire  practical  as  well  as 
theoretical  knowledge. 


FOR  SALE 

r.  S.  and  ('iiiiadiaii  Patents  on  Keimeffelt 
f  Electric  Furiiaee,  cdniiJi-isiiig  twenty  iliffcrent 
patents.  (ii-eat  niuiiher  of  furnaces  sold  in 
r.  S.,  Canada  and  Mexico,  giving  excellent 
I'csiilts. 


Apply: 

Wem  Rotator  &  Machinery  Company  Inc., 
30  Church  Street,  N.  Y.  C. 


UNION    DRAWNSHAFTING 


siiles  iii;i.\iiimiii  streiiytli  aii4  accurate  size 
you  get  absolute  straightneas  and  highly 
liolished  surface  in  t)uion  Drawn,  Bright, 
I'olil-Finisheil   Steel   Products. 

WE  MANUFACTITRE: 

Bright,  Cold-Finished  Steel  in  Rounds,  Flats. 

Squares,    Hexagons    and    Special    Shapes    for 

Machine    Gonstruetion,    Pump    Roils,    Piston 

Rods,   Roller-Bearing   Rods,   etc 

UNION  DRAWN  STEEL  CO.,  Limited 

HAMILTON,   Ontario 


IN    ••■nNION    DBAWK'    STOCK    YOU    BUY    THE    B£ST 
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